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NOTATION 

Life  Symbols. 
As  Revised  October  11th,  1911. 

Eesolved,  that  in  the  presentation  of  papers  the  symbols  of  the 
Text-Book  of  the  Institute  of  Actuaries,  with  the  additions  noted 
below,  be  followed  when  convenient,  and  that,  in  any  event,  the 
use  of  such  symbols  in  other  senses  be  avoided;  all  letters  used  as 
symbols  to  be  printed  in  italics  except  "a"  when  used  to  denote 
an  annuity  of  1  first  payment  immediate,  i.  e.  {\-\-a);  that 
JVj,  and  B^  be  used  in  accordance  with  the  practice  of  the  Institute 
of  Actuaries,  i.  e., 


N. 

=  K-r 

=  ^.  +  ^..1 

+ 

s. 

=  ^.-t 

=^,  +  ^.^. 

,4- 

Additional  symbols 

K- 

*x+l  -^z+1 

Disability  Symbols. 
As  Adopted  May  16th,  1912. 

^T  ^^  *^®  number  of  active  lives  at  age  x. 
I'J  =the  number  of  invalid  lives  at  age  x, 

then  IT  +  /'■''  =  ^  . 

V  =the  survivors  at  age  a:  in  a  mortality  table  based  on 
invalid  lives  (not  to  be  confused  with  I'J  amongst 
whom  there  are  additions  each  year  from  those  just 
disabled). 

ix 


tZ'^^^tlie  nuiiibor  dying  as  active  lives  between  agea  x  and 

z  +  1. 
t;^*  =  the  nuriiber  dying  as  invalid  lives  betweei>  ages  x  and 

x  +  l. 
i    =:the  number  of  active  lives  becoming  invalid  between 

ages  X  and  x-\-l. 
2>l  t^=the  probability  of  an  active  life  aged  ^  being  alive  one 

year  bcnce,  whether  then  active  or  invalid. 
5^  =the  probability  of  an  active  life  aged  x  dying  within  a 

year,  whether  still  active  or  after  becoming  invalid, 

then  p:  +  5x  =  1- 

p*  =  the  probability  of  an  invalid  life  aged  x  being  alive  one 

year  hence. 
q^  =the  probability  of  an  invalid  life  aged  x  dying  within  a 

year, 

then  pi-\-  p],=  1 . 

2)»«=:  the  probability  of  an  active  life  aged  x  being  alive  and 
active  one  year  hence. 

p'^J  =  the  probability  of  an  active  life  aged  x  being  alive  but 
invalid  one  year  hence. 

5^"  =  the  probability  of  an  active  life  aged  x  dying  while 
still  active  within  a  year. 

q^J  =  the  probability  of  an  active  life  aged  x  becoming  invalid 
and  dying  within  a  year. 

r^  =the  probability  of  an  active  life  aged  x  becoming  in- 
valid within  a  year, 

then  pT  +pV=p:;  qT  +  qV  =  qV,  pT  +  q7  =  'v;  pT  +  qT 

r'^  =  the  absolute  annual  rate  of  invalidity, 

X  X 

X  X 

Z)'  =  vH\ 

X  X 

af  =  value  of  an  annuitv*  payable  at  the  end  of  each  year 


provided  an  active  life  now  aged  x  is  then  alive  but 
invalid. 

a^   =  value  of  an  annuity-due  on  an  active  life  payable 
during  survival,  active  or  invalid. 

K"  '^^  value  of  an  annuity-due  on  an  active  life  payable 
during  activity. 

a*  =  value  of  an  annuity-due  on  an  invalid  life. 
n\K^\^^  =  value  of  a  deferred  temporary  annuity  payable  at  the 
beginning  of  each  of  t  years  deferred  n  years,  pro- 
vided the  disability  occur  during  the  n  years. 
a^""! .  — j  =  value  of  an  annuity-due  on  an  active  life  for  n  years  or 
for  y  —  X  years,  whichever  is  the  shorter,  during 
activity. 
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Address  of  the  Peesidext,  Arthur  Hunter. 

THE  SPIRIT  OF  THE  SOCIETY. 

Several  years  ago  Henry  Van  Dyke  published  a  series  of  addresses 
entitled  "  The  Spirit  of  America,"  in  which  he  tried  to  determine 
the  intentions  of  the  American  people  and  what  motives  animated 
them.  He  said  that  the  most  potent  factor  in  the  soul  of  the  Amer- 
ican people  was  the  spirit  of  self-reliance.  His  point  of  view  was 
refreshing  in  that  he  did  not  lay  too  much  stress  on  the  mistakes 
which  the  people  in  this  country  have  made — a  very  common  error. 
I  should  similarly  like  to  trace  briefly  the  spirit  of  our  Society, 
and  in  order  to  do  so  it  is  necessary  to  study  its  history.  This  does 
not  involve  a  chronological  record  of  the  work  of  the  principal  men, 
similar  to  the  histories  of  the  last  generation  which  dealt  almost 
entirely  with  the  doings  of  kings  and  nobility;  but  it  does  involve 
a  synopsis  of  the  movements  which  express  the  spirit  of  the  Society, 
a  method  which  corresponds  to  the  practice  of  the  modern  histories 
which  deal  with  the  vital  interests  of  the  people.  In  studying  our 
history  from  this  standpoint  only  those  mistakes  need  be  seriously 
considered  which  teach  a  substantial  lesson. 

During  its  lifetime  until  now  the  Society  may  be  said  to  have 
passed  through  three  distinct  phases,  and  they  may  be  character- 
ized as  follows : 

In  its  first  phase  it  was  essentially  a  professional  club,  develop- 
ing the  actuarial  knowledge  of  its  members. 

In  its  second  phase  it  acted  the  part  of  a  scientific  society,  recog- 
nizing its  duties  to  the  entire  insurance  world. 
1  1 


li  TRESIDENTIAL   ADDRESS. 

In  its  third  and  present  plia.se  it  appears  as  a  scientific  and  pub- 
lic society,  seeing  clearly  its  duty  to  educate  actuaries  and  also  its 
oblif,'ations  to  the  insurance  world,  the  community  and  the  gov- 
ernment. 

Let  us  consider  the  main  factors  in  each  of  these  periods.  In 
order  to  understand  the  spirit  wliich  animated  the  first  period  of 
our  Society  it  is  advisable  to  study  the  opinions  expressed  in  con- 
nection with  its  formation.  The  feeling  between  the  different 
actuaries  and  lx>twccn  the  various  companies  would  appear  to  have 
been  not  altogether  cordial,  since  it  was  decided  that  the  initial 
letter  of  invitation  should  be  signed  by  a  consulting  actuary  and 
that  the  preliminary  meeting  should  be  held  in  a  building  apart 
from  any  life  insurance  company  "  to  avoid  the  appearance  of  being 
in  the  interest  of  any  particular  company."  The  chairman  at  the 
initial  meeting  stated — "there  is  a  feeling  more  or  less  well 
founded  on  the  part  of  leading  officers  and  leading  companies  that 
there  is  a  danger  of  what  might  be  called  politics  in  the  organiza- 
tion of  an  institute  of  actuaries  in  this  country."  The  members 
w^ere  accordingly  urged  "to  draw  the  line  sharply  between  our- 
selves as  business  men  and  ourselves  as  individual  members  of  a 
profession  where  there  is  much  to  learn."  Great  credit  is  due  to 
the  members  that,  despite  these  conditions,  there  existed  such 
friendly  relations.  The  position  of  actuaries  in  this  country  at 
that  time  (1889)  may  be  judged  from  the  remarks  of  the  chair- 
man (Mr.  Homans),  who  said:  "The  English  actuaries  as  a  gen- 
eral rule  are  rather  more  executive  than  professional.  In  this 
country  it  is  different."  Mr.  Tackier,  in  referring  to  the  work  of 
actuaries,  also  said :  "  We  have  so  little  to  do  with  the  active  compe- 
tition of  business." 

During  the  first  period  the  main  objects  of  the  members  were  to 
weld  the  Society  together,  to  remove  suspicion  as  to  the  motives  of 
the  Society,  to  extend  the  horizon  of  those  who  had  not  yet  seen 
beyond  the  immediate  interests  of  their  company  and  to  develop 
a  working  basis  between  the  actuaries.  There  was  no  specific  at- 
tempt to  educate  men  for  actuarial  work  and  no  real  effort  to  have 
the  companies  act  in  unison  in  matters  which  were  to  the  advantage 
of  life  insurance.  During  this  period  no  actuary  was  charged  with 
the  management  of  a  company,  and  the  general  feeling  of  insur- 
ance managers  was  that  the  actuaries  were  mathematicians  who 
should  not  be  permitted  to  interfere  with  business  matters.     The 
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knowledge  that  such  an  opinion  prevailed,  and  the  resulting  desire 
to  have  well-trained,  broad-minded  actuaries  in  the  Society,  were 
powerful  factors  in  our  development. 

During  the  first  period  there  were  no  examinations  for  admission 
to  the  Society,  membership  being  granted  to  those  who  occupied 
oflBcial  positions  as  actuaries  with  reputable  insurance  companies 
or  with  well-organized  state  insurance  departments..  The  second 
stage  in  our  development  may  be  said  to  date  from  the  time  that 
examinations  were  inaugurated.  When  examinations  were  required 
for  admission,  it  naturally  followed  that  there  was  an  implied  duty 
to  help  students  in  the  preparation  for  examination. 

In  the  early  part  of  the  second  period  a  small  number  of  the 
members  of  Council  were  responsible  for  limiting  candidates  to 
those  who  were  connected  with  the  actuarial  departments  of  com- 
panies in  good  standing.  As  a  result,  permission  to  take  the 
examinations  was  refused  to  men  of  recognized  character  and 
ability  who  were  doing  good  work  in  flexible  premium  companies 
and  fraternal  orders  or  in  regular  companies  of  poor  financial 
standing,  or  in  the  legal,  medical  or  agency  departments  of  first- 
class  companies.  Furthermore,  men  who  were  accountants,  lawyers 
or  college  teachers  were  not  permitted  to  take  the  examinations. 
I  have  enlarged  on  this  point  not  with  a  view  of  criticizing  those 
who  took  this  position,  but  with  the  sole  purpose  of  pointing  out 
that  such  an  attitude  affected  the  Society  adversely.  Had  a  dif- 
ferent attitude  prevailed  we  should  have  had  in  our  ranks  more 
men  of  the  type  of  Charlton  T.  Lewis  and  Walter  S.  Nichols,  dis- 
tinguished lawyers,  devoted  to  the  interests  of  the  Societ}".  Towards 
the  end  of  this  second  period  it  came  to  be  recognized  that  no  man 
of  good  character  should  be  refused  admission  to  the  examinations 
whatever  his  occupation  or  his  company  connections. 

During  the  later  section  of  this  period  the  advisability  of  develop- 
ing the  younger  actuaries  became  apparent,  and  at  the  same  time 
there  arose  in  the  minds  of  many  of  the  younger  men  a  professional 
pride  of  achievement  which  has  been  a  material  factor  in  our 
growth.  Several  of  the  actuaries  became  associated  in  the  manage- 
ment of  companies  and  the  old  feeling  in  the  minds  of  company 
managers  that  an  actuary  was  merely  a  statistician,  was  dying  out. 
The  desire  to  serve  the  companies  was  shown  by  tlic  completion  of 
the  Specialized  Mortality  Investigation,  which  was  the  first  organ- 
ized attempt  to  assist  the  companies  by  furnishing  reliable  informa- 
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tion  re/rardin^  the  selection  of  risks.  This  step  marked  an  epoch 
as  it  sliowed  that  the  ohl  suspicions  of  tlie  companies  had  disap- 
peared and  that  they  were  willing'  to  make  jtuhlic  data  from  their 
experience  for  the  good  of  the  husiness  as  a  whole.  The  Council, 
however,  was  not  yet  willing  to  undertake  puhlic  work,  as  in  I'JO-i 
it  refused  to  appoint  a  committee  to  assist  the  United  States  Census 
Bureau. 

Another  change  during  the  second  period  occurred,  which  had 
to  do  with  the  privilege  of  presenting  papers.  During  our  early 
history  any  memher  of  Council  had  the  right  to  present  a  paper, 
hut  toward  the  end  of  the  second  period  no  paper  could  he  accepted 
unless  approved  unanimously  by  a  committee  of  three  who  did  not 
know  the  name  of  the  author.  Papers  by  prominent  Fellows  have 
failed  to  i)ass  under  the  test,  but  this  discipline  has  always  been 
taken  in  good  spirit. 

The  third  stage  of  the  Society  is  exemplified  principally  by  the 
spirit  of  the  members  with  regard  to  their  duties.  No  longer  did 
they  feel  that  the  interests  of  individual  companies  predominated 
— the  interest  of  the  public  and  of  life  insurance  were  seen  to  be 
equally  commanding.  There  arose  also  a  keen  desire  to  do  work 
for  the  community.  Before  dealing  with  this  phase,  however,  I 
should  like  to  say  a  word  regarding  the  new  attitude  of  the  older 
to  the  younger  men.  The  inevitable  effect  of  club  life  is  to  give 
seniority  the  advantage  and  to  discourage  the  efforts  of  the  younger 
generation  to  take  some  of  the  burdens  of  the  older.  In  our  third 
phase  it  has  been  recognized  that  the  future  of  the  Society  depends 
upon  the  education,  integrity  and  ability  of  the  younger  genera- 
tion and  that  every  effort  should  accordingly  be  made  to  assist 
them  in  their  development.  An  Educational  Committee  has  been 
very  helpful  to  the  members  and  this  year  it  has  extended  its  activi- 
ties. It  has  undertaken  to  solve  the  problems  and  difficulties  of 
individuals,  is  preparing  answers  to  the  questions  asked  during  the 
last  three  or  four  years  in  certain  parts  of  our  examinations  and 
has  arranged  for  free  lectures  in  New  York  to  the  large  number  of 
men  who  will  present  themselves  for  the  Fellowship  examinations. 
Last  ^[ay,  as  you  will  remember,  fourteen  members  of  the  Society 
gave  lectures  to  candidates  for  Part  II  of  the  Fellowship  examina- 
tion, with  the  result  that  twice  the  usual  number  of  candidates 
were  induced  to  take  the  examination. 

However  much  of  a  hardship  the  examinations  appear  to  be. 
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their  value  is  great,  as  the  students  (a)  form  the  habit  of  hard 
work  and  concentration;  (&)  learn  to  give  up  fleeting  pleasures 
which  interfere  with  study;  (c)  see  the  value  of  scientific  knowl- 
edge and  appreciate  the  power  it  gives;  (d)  learn  to  come  to  inde- 
pendent conclusions  by  logical  processes. 

In  connection  with  the  education  of  the  younger  men  a  proposal 
was  made  to  prepare  a  textbook  which  should  cover  the  subjects 
required  in  the  Fellowship  examinations.  "Within  the  first  j^ear 
after  the  project  was  broached  the  outline  of  five  volumes  had  been 
prepared,  the  writers  and  their  associates  selected  and  several  of 
the  chapters  completed  for  Volume  I.  Since  that  time  many  diffi- 
culties have  arisen.  The  work  of  co-ordinating  the  various  chap- 
ters has  caused  serious  delays,  as  it  required  the  personal  attention 
of  actuaries  who  had  managerial  positions  in  their  companies. 
Again,  tlie  European  war  has  prevented  the  Canadians  from  help- 
ing actively  in  this  work.  The  members  of  the  Textbook  Com- 
mittee, realizing  that  their  present  office  and  public  duties  prac- 
tically prevented  their  undertaking  the  work  on  the  textbook  at 
present,  resigned,  and  three  of  the  original  members  were  reap- 
pointed, with  Mr.  Moir  as  editor-in-chief.  Five  younger  men  have 
been  selected  and  it  is  hoped  to  publish  a  number  of  the  chapters 
in  the  form  of  educational  studies  which  may  later  be  put  into  the 
form  of  a  textbook.  A  considerable  part  of  the  delay  was  due  to 
the  fact  that  the  individual  members  in  preparing  their  respective 
chapters  and  in  reviewing  the  work  of  the  others,  tried  to  attain  the 
perfection  which  would  be  expected  in  the  official  textbook  of  the 
Actuarial  Society.  The  educational  studies  will  not  endeavor  to 
attain  such  a  high  standard,  but  will  be  considered  as  the  work  of 
indivduals  and  not  necessarily  embodying  in  every  point  the  view 
of  the  Society, 

The  spirit  of  helpfulness  among  the  companies  is  best  exempli- 
fied during  the  third  period  by  the  publication  of  the  five  volumes 
of  the  Report  on  the  Medico-Actuarial  Mortality  Investigation. 
All  the  expenses  of  this  investigation  were  borne  by  forty-three 
companies,  yet  the  entire  information  obtained  by  the  committee 
was  given  in  the  volumes,  which  were  sold  at  approximately  the 
cost  of  printing  and  binding.  This  investigation  was  notewortliy 
in  that  it  was  the  first  undertaking  in  conjunction  with  another 
society,  the  Medical  Directors'  Association,  Tlie  committee  in 
charge  of  this  work  met  frequently  over  a  period   of   five  years. 
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Tlioir  reward  was  not  financial,  as  no  fees  were  paid,  but  was  most 
suhstaiitial  in  tlie  knowle(l;:^c  which  they  aequired  through  associa- 
tion with  (»iie  another  and  in  the  frank  placing  of  the  individual 
members'  information  at  tlic  disposal  of  all  the  members. 

One  of  the  results  of  the  closer  union  between  the  Actuarial 
Society  and  the  Association  of  Life  Insurance  Medical  Directors 
is  the  publication  of  a  pamphlet  by  the  joint  committee  on  the 
effect  of  weight  on  longevity.  The  report  contains  taljles  which 
should  1)0  of  practical  use  to  most  life  insurance  companies,  as  they 
give  in  a  concise  way  the  results  of  the  combined  knowledge,  experi- 
ence and  wisdoffl  of  several  members  of  each  of  the  societies  with 
regard  to  the  expected  mortality  on  overweights.  The  joint  com- 
mittee had  at  its  disposal  several  unpublished  investigations  of 
considerable  extent,  including  one  which  dealt  with  the  effect  of 
abdominal  girth  in  excess  of  chest.  It  may  be  well  at  this  point 
to  refer  to  the  successful  joint  meeting  of  the  two  societies  held  in 
March,  1917.  It  was  agreed  that  in  order  to  encourage  a  freer 
expression  of  opinion,  the  papers  and  discussions  should  not  be 
pTiblished.  The  leaders  of  both  professions  gave  gerierously  of  their 
experience  in  these  papers  and  the  questions  which  were  asked  and 
answered  helped  many  of  us  in  our  daily  work.  There  were  about 
150  present  at  the  meeting  and  at  the  dinner.  It  was  planned  to 
have  further  meetings  of  this  nature,  but  during  wartime  it  has 
not  been  feasible  to  make  the  necessary  arrangements. 

The  chief  work  in  which  the  Actuarial  Society  is  now  engaged  is 
an  investigation  into  the  mortality  among  "  standard  lives  "  in  the 
United  States  and  Canada.  This  investigation  is  being  conducted 
by  our  Society  with  the  co-operation  of  the  American  Institute  of 
Actuaries  and  of  the  National  Convention  of  Insurance  Commis- 
sioners. O-ur  Society  undertook  the  work  with  the  understand- 
ing that  the  advice  of  the  members  of  the  committees  representing 
these  two  bodies  would  be  obtained  on  the  important  points  and 
that  their  co-operation  would  be  asked  wdienever  we  felt  it  neces- 
sary. The  investigation  is  intended  to  result  in  a  new  set  of  pre- 
miums and  reserves,  but  whether  these  will  be  adopted  by  the  com- 
panies or  by  the  states  does  not  come  "within  our  jurisdiction.  Our 
work  is  to  collect  the  necessary  material  from  the  companies,  tabu- 
late it,  graduate  the  results  and  publish  them  for  the  information 
of  the  insurance  world.  While  the  investigation,  which  involves 
over  two  million  cases,  has  been  handled  very  promptly  compared 
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with  similar  investigations,  largely  through  the  use  of  modern 
methods  and  elfeetrical  machiaery,  the  results  could  have  been  out 
earlier  but  for  two  reasons:  (1)  It  was  expected  tfiat  the  majority 
of  the  statistics  would  be  received  from  the  companies  on  perforated 
cards  as  many  companies  had  the  necessary  facilities,  but  nearly  all 
the  companies  requested  the  Bureau  to  do  this  work  for  them;  (2) 
the  war  prevented  our  getting  aU  the  desired  machinery  and  also 
interfered  with  obtaining  a  competent  clerical  force. 

The  first  work  of  the  committee  was  to  obtain  the  mortality 
among  men  who  applied  for  insurance  in  the  United  States  of 
America,  and  later  the  mortality  was  obtained  among  men  insured 
in  Canada.  The  investigation  was  based  on  amounts  insured.  The 
amount  represented  in  the  experience,  taking  $100,000  as  a  maxi- 
mum on  a  risk,  was  $3,780,215,600.  The  question  of  most  vital 
interest  to  American  actuaries  is:  What  does  the  new  table  show 
with  regard  to  net  premiums  and  reserves?  It  may  be  said  in 
brief  that 

1,  The  mortality  curve  is  flat  and  of  such  a  nature  that  neither 
the  Gompertz  nor  Makeham  formula  can  be  applied  throughout  its 
entire  length.  The  mortality  reaches  the  '^ultimate"  at  the  sixth 
policy  year.  The  mortality  is  lower  than  the  American  Table  ex- 
cept at  the  older  ages,  and  accordingly  the  net  premiums  are  lower 
at  the  younger  ages  than  the  American  Table  at  the  same  rate  of 
interest. 

3.  The  terminal  reserves  are  generally  higher  (as  anticipated  by 
actuaries)  than  under  the  American  Table. 

So  far  as  Canada  is  concerned,  the  rates  of  mortality  have  been 
less  than  in  the  United  States,  but  the  effect  on  premiums  and 
reserves  is  not  yet  known,  as  the  monetary  tables  have  not  been 
prepared. 

It  will  be  several  months  before  we  know  what  effect  the  publi- 
cation of  the  new  mortality  tables  is  likely  to  have  on  the  practice 
of  the  insurance  companies.  Will  the  State  Insurance  Departments 
adopt  the  new  tables  knowing  that  the  reserves  will  be  increased? 
Will  the  life  insurance  companies  base  their  rates  of  premium  on 
the  new  tables,  putting  perhaps  a  heavier  loading  on  the  younger 
ages  than  is  now  done  on  the  American  net  premiums?  Will  the 
surrender  values,  the  extended  term  insurance  and  the  paid-up 
values  be  based  on  the  new  tables?  What  changes  Avill  be  neces- 
sary in  measuring  expenses  under  the  iSTcw  York  and  Wisconsin 
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laws  if  the  now  tables  arc  adopted  ?  These  are  questions  which  the 
actuaries  must  face,  but  to  wliidi  T  iicnl  not  nf  iliis  time  undertake 
to  suggest  answers. 

The  broadening  of  the  spirit  of  the  Society  lias  Ijcen  accompanied 
by  a  widening  of  the  nationalities  composing  it.  When  the  Society 
was  founded  twenty-nine  years  ago  it  consisted  mainly  of  actuaries 
born  in  the  United  States.  Of  the  thirty-eight  charter  members, 
84  per  cent,  were  born  in  the  United  States,  8  per  cent,  in  Canada 
and  8  per  cent,  elsewhere.  Of  the  Fellows  resident  in  the  United 
States  and  Canada  at  the  present  time,  44  per  cent,  were  born  in  the 
United  States,  23  per  cent,  in  Canada,  27  per  cent,  in  Great  Britain, 
Australia  and  New  Zealand  and  6  per  cent,  elsewhere.  Whether 
the  Society  has  been  helped  by  this  new  blood  I  may  safely  leave 
it  to  the  native-born  to  say,  Imt  I  trust  that  there  has  been  the  same 
enriching  and  broadening  process  which  follows  the  commingling 
of  men  of  allied  nations  in  a  common  purpose. 

Of  the  men  who  have  become  Fellows  by  examination,  37  per  cent, 
were  born  in  the  United  States,  32  per  cent,  in  Canada,  26  per  cent,  in 
Great  Britain,  Ireland,  New  Zealand  and  Australia  and  5  per  cent, 
elsewhere.  As  this  statement  might  lead  to  an  erroneous  conclusion, 
it  should  be  stated  that  many  of  the  foreigners  who  have  passed 
the  Actuarial  Society's  examinations  had  already  had  actuarial 
training  of  an  intensive  nature  before  coming  to  the  United  States 
and  Canada.  Whatever  may  be  said  regarding  pioneers  who  leave 
their  own  country,  it  cannot  be  said  that  they  lack  courage,  and  it 
is  courage  and  the  accompanying  self-reliance  that  largely  make 
up  the  spirit  of  the  American  people.  In  this  connection  the 
opinion  may  be  ventured  that  a  complete  change  in  environment, 
with  the  opportunity  of  meeting  different  types  of  people,  of  listen- 
ing to  unconventional  ideas  and  of  living  in  a  different  manner 
from  that  in  which  a  person  is  brought  up  should  result  in  a  wider 
vision,  in  better  ideals  and  in  dispensing  with  much  that  is  tra- 
ditional and  conventional.  While  a  change  in  environment  cannot 
greatly  influence  the  disposition  and  the  training  of  mind,  it  can 
help  in  the  freer  expression  of  ideas  and  in  developing  to  greater 
advantage  along  the  lines  for  which  one  is  best  fitted. 

If  I  were  to  attempt  to  define  in  three  phrases  the  spirit  of  the 
Society  in  its  several  stages,  I  should  say  that  the  spirit  of  the  first 
was  mutual  help ;  of  the  second,  responsibiKty  to  the  companies  and 
to  the  profession;  of  the  third,  community  responsibility  super- 
imposed on  the  responsibilities  of  the  second  stage. 


the  spieit  of  the  society.  9 

Broadening  Fields  for  the  Actuary. 

One  aspect  of  the  broadening  field  of  the  actuary  may  be  seen 
from  the  following  list  of  public  work  in  which  our  members  have 
taken  part  in  the  last  two  years : 

U.  S.  Government  Insurance  and  Compensation  for  Soldiers  and 
Sailors — constructive  criticism  of  bill,  estimate  of. cost,  pre- 
liminary work  in  organizing  Bureau  of  War  Eisk  Insurance 
and  in  carrying  it  on. 

Pension  Systems  for  Teachers,  Policemen,  Health  Officers,  etc., 
of  New  York  City. 

Military  Census  of  the  State  of  New  York. 

Medical  Census  of  the  State  of  New  York. 

Census  of  Surgeons  for  U.  S.  Government. 

Carnegie  Foundation — Advice  to  Foundation  and  to  Association 
of  American  College  Professors  regarding  plans  for  insurance 
and  annuities. 

American  Bed  Cross — Plans  for  life,  health  and  accident  insur- 
ance for  the  members. 

A  by-product  of  the  sudden  expansion  in  the  number  of  life  in- 
surance companies  was  the  founding  of  the  American  Institute  of 
Actuaries.  This  was  the  natural  outcome  of  the  establishment  of 
more  than  a  hundred  new  companies  in  five  years,  chiefly  in  the 
South  and  West.  They  were  organized  so  rapidly  that  it  was  im- 
possible for  our  Society  to  furnish  actuaries  for  these  new  com- 
panies. As  a  result,  many  men  from  other  occupations  entered  the 
actuarial  field  and  acquired  a  practical  knowledge  chiefly  by  meet- 
ing the  daily  problems.  It  was  difficult  for  many  of  these  men  to 
attend  the  meetings  of  our  Society  because  of  the  long  distance  to 
be  covered  and  it  was  not  practicable  for  many  of  them  to  take  up 
anew  the  mathematical  part  of  our  Associateship  examinations. 
Furthermore,  the  problems  principally  discussed  by  our  Society 
wore  those  connected  with  older  companies  in  assured  positions, 
while  the  new  companies  had  other  problems,  such  as  the  amount 
of  money  which  can  be  spent  in  acquiring  new  business,  the  best 
methods  of  keeping  down  the  lapse  rate,  and  the  value  of  advertis- 
ing. It  is  earnestly  hoped  that  for  the  good  of  life  insurance  the 
two  societies  Avill  eventually  work  together  as  harmoniously  as  tlie 
Institute  of  Actuaries  of  Great  Britain  and  the  Faculty  of  Actuaries 
in  Scotland. 
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In  recent  years  the  work  of  the  actuary  in  this  country  has 
greatly  broadened,  with  the  cxjiaiasion  of  health  insurance,  work- 
men's compensation,  pensions  of  various  kinds,  accident,  casualty, 
liability  and  unemployment  insurance.  Men  who  specialized  in 
certain  of  these  fields  found  it  difTicult  to  take  the  examinations  of 
the  Actuarial  Society.  Those  wishing,  for  example,  to  make  a 
specialty  of  Workmen's  Compensation  found  it  nearly  imprac- 
ticable, while  working  in  a  casualty  company,  to  acquire  the  neces- 
sary information  on  life  insurance  matters  to  pass  the  examinations 
of  our  Society.  To  meet  the  needs  of  casualty  and  liability  insur- 
ance, the  Casualty  Actuarial  and  Statistical  Society  was  founded 
in  1914  with  the  good  will  of  our  Society,  and  is  carrying  on  a 
valuable  work.  It  followed  the  example  of  the  Actuarial  Society  at 
its  inception  by  taking  into  its  ranks  men  who  had  grown  up  in 
the  business  and  who,  while  they  had  not  passed  any  actuarial 
examination,  had  acquired  by  experience  a  good  knowledge  of  their 
special  branch.  The  papers  have  added  greatly  to  our  knowledge 
in  several  lines  of  actuarial  research,  and  the  co-operation  of  the 
members  has  distinctly  benefited  the  business. 

We  have  recently  seen  the  organization  of  a  society  of  actuaries 
whose  work  is  principally  connected  with  fraternal  orders.  The 
members  of  the  Fraternal  Actuarial  Society  have  difficult  problems 
to  solve,  especially  in  connection  with  the  marked  changes  in  the 
management  and  plans  of  the  orders.  Valuations  must  generally 
be  made  under  the  Mobile  Valuation  Law  or  the  New  York  Con- 
ference Bill  Law,  although  failure  to  meet  such  valuations  does  not 
necessarily  involve  a  receivership.  Under  the  former,  several 
years  arc  allowed  in  which  to  comply,  and  under  the  latter  the 
percentage  of  solvency  need  only  be  maintained  in  succeeding  tri- 
ennial valuations.  Some  orders  are  issuing  ordinary  life  and 
limited  payment  policies  with  paid-up  and  extended  insurance 
values  and  premium  loans,  and  have  an  agency  force  which  is  paid 
a  fee  for  each  new  member  obtained,  or  occasionally  a  percentage 
commission  on  the  premium.  In  fact,  some  of  the  fraternal  orders 
have  much  of  the  authority  granted  to  the  regular  companies,  with 
the  privilege  of  being  practically  free  from  taxation ;  the  meml:rers, 
however,  are  subject  to  assessment  under  ordinary  life  and  limited 
payment  life  policies  if  the  reserve  for  the  class  is  not  equal,  for 
example,  to  the  American  3|  per  cent.  An  anomaly  sometimes 
exists  of  an  order  which  on  the  bulk  of  its  business  on  the  older 
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plarft  is  not  solvent  enough  to  carry  the  reserve  under  the  Mohile 
or  other  valuation  law,  but  on  its  nevs^er  plans  guarantees  paid-up 
and  extended  insurance  values,  these  groups  being  separately 
classified. 

Professional  Ethics  of  Actuaries. 

The  subject  of  professional  ethics  has  never  been  formally  dis- 
cussed in  the  Society,  nor  has  any  one,  so  far  as  I  kn(3V,  proposed  a 
code  for  our  profession.  This  may  be  due  partly  to  the  fact  that 
the  ethics  of  a  society  or  of  a  people  are  not  usually  developed  in 
the  early  days  of  their  organization,  nor  do  we  expect  a  new  pro- 
fession to  start  with  a  code  of  ethics  which  wo-uld  be  recognized  by 
all  the  members.  In  our  profession  there  is  no  oath  or  vow  on 
obtaining  the  degree  of  Fellow  of  this  Society.  In  the  legal  and 
medical  profession  an  oath  has  to  be  taken.  We  make  no  vow,  but 
our  profession  has  been  singularly  free  from  dishonest  men  and 
our  Society  has  never  been  called  upon  to  put  on  trial  any  of  its 
members  for  unprofessional  conduct.  This  may  be  partly  due  to 
the  fact  that  our  unexpressed  code  has  been  based  on  the  teachings 
and  example  of  our  leaders  and  is  therefore  a  practical  standard 
which  can  be  lived  up  to.  At  the  same  time,  an  ideal  expressed  in 
the  vows  just  mentioned  or  expressed  in  religious  ethics,  is  a  dis- 
tinct help  in  maintaining  a  high  standard. 

In  touching  briefly  upon  the  subject  I  recognize  that  no  fixed 
standard  of  conduct  can  be  worked  out  in  detail  for  our  Society, 
and  that  a  standard  which  might  seem  to  the  majority  of  us  satis- 
factory at  this  time  might  not,  through  changing  conditions,  be  so 
considered  a  few  years  hence. 

The  ethics  of  our  profession  may  be  said  to  fall  under  four  heads : 

1.  The  relationship  of  actuaries  to  each  other; 

2.  The  relationship  of  the  members  to  the  Actuarial  Society  or  to 

the  profession ; 

3.  The  relationship  of  the  actuary  to  his  company ; 

4.  The  relationship  of  the  actuary  and  of  our  Society  to  the  public. 

Dealing  briefly  with  each  of  these  it  is  hardly  necessary  to  say 
that  in  the  relation  of  actuaries  to  one  another  there  must  be 
honesty  and  fair  dealing  and  there  ought  to  be  respect  for  indi- 
vidual opinions  and  sympathy  for  difficulties.  With  regard  to  the 
members  in  their  relationship  to  the  Society  we  must  keep  in  mind 
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tlia^.  cacli  is  un  intof,n-jil  part  and  as  such  that  he  stands  for  sound 
oj)iiiions  on  actuarial  suhjcds,  hut  shouhl  also  stand  for  freedom 
of  thou<:;ht  and  expression  on  all  ccoiionu'c  questions,  on  matters  of 
puhlic  policy  and  on  the  policy  of  companies  to  their  clients.  While 
we  may  dillcr  in  these  matters  we  should  have  free  discussion,  as 
there  is  no  profi^ress  without  it.  It  fieems  advisahle  that  we  should 
consider  no  canons  of  helief  free  from  criticism,  as  those  most 
generally  accepted  may  prove  to  he  wrong. 

It  should  he  emphasized  that  the  work  of  the  individual  actuary 
which  hrings  distiiiciion  and  success  to  him  brings  credit  to  the 
.Society,  as  the  Society  reflects  the  ability,  honesty  of  purpose  and 
initiating  force  of  its  members;  its  standing  cannot  be  higher  than 
theirs.  The  actuary  must  therefore  see  that  his  work  is  never  such 
as  to  reflect  discredit  on  his  Society.  If  he  does  creditable  work  on 
public  questions  it  is  to  the  advantage  of  the  profession  and  his 
Society.  Our  aim  should  be  to  bring  recognition  of  the  Society  by 
the  public  and  by  the  government,  as  a  reliable  authority  on  actu- 
arial subjects. 

The  relation  of  the  actuary  to  his  company  is  many  sided.  He 
has  to  consider  his  duty  to  the  policyholders  as  a  body,  and  his  duty 
to  each  policyholder  in  order  that  equity  may  be  maintained; 
there  are  instances  where  the  two  points  of  view  seem  to  clash. 
The  actuary  should  be  in  effect  the  expert  of  the  individual  policy- 
holder to  see  that  he  gets  justice  and  a  square  deal  in  all  things, 
and  of  course  no  policyholder  should  be  discriminated  against  or  in 
favor  of  other  policyholders.  The  actuary  must  not  get  himself 
into  the  frame  of  mind  of  trying  to  make  money  out  of  some  policy- 
holders on  the  theory  that  by  so  doing  he  is  improving  the  condi- 
tions for  all  the  policyholders. 

AYith  regard  to  the  fourth  head,  our  attitude  toward  the  public 
should  be  that  of  helpfulness  and  of  a  keen  interest  in  the  affairs  of 
the  community.  While  on  certain  matters  we  cannot  give  an  ex- 
pression of  opinion  as  a  Society,  we  can  take  a  definite  stand  on 
some  subjects. 

It  may  be  that  the  only  ethics  required  is  comprised  in  the  phrase 
"honorable  conduct"  and  that  the  so-called  ethics  of  any  pro- 
fession are  conventions  for  the  guidance  of  the  members. 
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Conclusion. 
During  the  last  fifteen  years  there  has  been  (outside  of  my  fam- 
ily and  business  life)  nothing  of  greater  interest  to  me  than  the 
affairs  of  this  Society.  I  have  seen  it  first  from  the  point  of  view 
of  the  member  without  active  responsibility  for  its  management 
and  then  successively  from  the  viewpoint  of  Secretary,  Vice-Presi- 
dent and  President.  I  would  that  every  member  might  have  a  term 
in  office  so  as  to  appreciate  the  difficulties  of  the  administrators  and 
of  the  Council, — ^there  would  be  more  sympathy  and  greater 
progress.  We  need  criticism,  but  we  also  need  a  constructive 
program.  The  younger  men  must  realize  that  it  is  their  combined 
integrity,  reputation  and  character  which  will  stamp  the  Society 
of  the  future.  The  coming  responsibilities  will  be  greater  than  to- 
day because  the  activities  will  be  broader,  the  call  for  public  service 
more  urgent,  and  the  temptations  to  shirk  probably  greater.  A 
clear  outlook  and  an  ideal  to  which  to  aspire  are  necessary  because 
without  the  vision  we  perish. 
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Graduation  by  Sym:\ietrical  Coefficients. 

BY 

JOHN    R.    LARUS,    Jtt. 

Methods  of  ^Taduation  fall  naturally  into  four  classes: 

1.  Graphic  Graduation, 

2.  Graduation  by  a  Mathematical  Law, 

3.  Graduation  by  Census  Methods, 

4.  Graduation  by  "  Symmetrical  Coefficients," 

The  earliest  representative  of  the  fourth  t}'pe  was  Woolhouse's 
"  Interpolation  "  formula,  and  it  was  some  years  before  Mr,  G.  F. 
Hardy  demonstrated  that  the  resulting  expression  was  simply  a 
particular  case  of  "  Summation  "  formulae. 

All  "  Summation"  formulae  may  be  expanded  into  the  form 
UQ=:auQ-\-'by^-\-  cyn-\-  ■  •  -,  and  as  at  present  they  are  the  only 
practical  graduation  formulae  of  this  type  in  the  field,  they  have 
naturally  given  their  name  to  the  entire  class — the  name  being 
simply  a  matter  of  convenience  so  long  as  no  more  general  use  was 
made  of  the  "  Symmetrical  Coefficients." 

In  this  article  an  attempt  is  made  to  evolve  a  practical  system  of 
''  Symmetrical  Coefficient "  graduations,  and  to  show  that  workable 
and  powerful  formulae  of  the  general  type  may  be  developed,  of 
which  summation  formulae  are  simply  a  particular  and  restricted 
case. 

There  are  three  main  criteria  by  which  fornmlae  that  can  be  ex- 
pressed in  the  form  ii^  =-. au,^  -\-  hy^  +  cyo  -f-  •  •  •  are  judged :  theo- 
retical error,  weight  and  smoothness. 

No  less  an  authority  than  Mr.  George  King  said  (J.  I.  A.,  XLI, 
p.  531)  "My  own  view  is  that  the  theoretical  error  they  introduce 
is  so  minute  as  to  be  unworthy  of  consideration  for  a  moment." 
He  spoke,  of  course,  of  errors  appearing  only  in  fourth  and  suc- 
ceeding differences. 

As  even  Dr.  T.  B.  Sprague,  the  arch-opponent  of  all  summation 
methods,  ultimately  admitted  that  the  theoretical  error  ''  could  in 
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practice  be  disregarded,"  this  criterion  may  be  passed  over  without 
further  comment,  except  to  note  that  any  theoretical  error  of  size 
appearing  before  the  fourth  difference  must  be  investigated. 

The  "  weight "  of  a  formula  tends  to  keep  the  curve  on  the  "  main 
road";  "smoothness"  ensures  that  any  departure  therefrom  will 
be  without  a  wrench.  It  now  seems  to  be  generally  accepted  that 
smoothness  is  by  far  the  more  important  consideration.  Sometimes 
indeed  it  is  of  importance  7iot  to  have  a  formula  so  heavy  as  to  re- 
move a  distinct  tendency  in  the  ungraduated  figures  to  change  their 
trend  for  several  successive  values.  There  is  a  period  in  youth 
and  another  in  later  middle  age  where  a  majority  of  modern  death 
rates  evince  a  decided  disinclination  to  follow  in  the  footsteps  of 
the  immediately  preceding  ages.  At  these  times,  however — in 
fact  under  any  consideration — smoothness  is  most  eagerly  sought 
for,  and  the  finger  of  choice  has  consistently  pointed  to  the  formulae 
which,  without  sacrifice  of  term  brevity,  are  able  to  produce  the 
smoothest  graduations. 

It  is  not  meant  to  be  implied  that  weight  is  not  ordinarily  an 
asset  in  a  formula,  but  what  it  does  seem  proper  to  emphasize  is 
that,  in  evolving  formulae  which  are  to  meet  general  requirements, 
the  size  of  the  smoothing  coefficient  is  of  paramount  importance, 
and  that  between  two  formulae  of  equal  length  practically  the 
whole  attention  is  to  be  directed  to  this  point.  In  J.  I.  A.,  Vol. 
XLI,  alone,  such  authorities  as  Messrs,  King,  Lidstone  and  Spencer 
all  stated  that  they  considered  smoothness  in  a  graduation  the  most 
important  consideration,  and  there  were  no  voices  raised  in  protest. 

It  is  purposed  in  this  article,  without  the  use  of  mathematical 
principles  unfamiliar  to  the  average  actuarial  student,  to  investi- 
gate relations  which  will  enable  one  to  derive  the  formula  involving 
a  given  number  of  terms  which  will  tend  to  produce  tlie  smoothest 
possible  graduation — i.  e.,  the  one  with  the  smallest  smoothing 
coefficient — under  the  usual  assumption  that  fourth  differences 
are  zero. 

The  maximum  or  minimum  of  the  expression  ax-  -\-  ^x  -\-  k  may 
be  found  by  means  of  the  calculus:  The  first  dilVerential  is  equated 
to  zero,  giving  the  relation  2a.r-]-/S  =  0;  then  if  the  second  dif- 
ferential (2a)  is  negative,  the  value  of  x  in  tlie  equation  just  given 
[x:= —  (y8/2a)]  produces  a  maximum,  and  if  positive  it  produces 
a  minimum.  It  should  be  noted  that  when  .t  =  —  (^/3a),  the 
value  of  the  expression  ax-  -{-  fix  -\-  k  is  k  — (^-/4a). 
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With  (liis  iniiili  theory  as  a  hasis,  the  actual  prohlem  may  be 
approaclied. 

In  ^Miuhuitiii.i;  hy  "  Syinmetrieal  Coefficients"  the  graduated 
term  will  he  of  the  form 

u,=^au.,  -\-hiv^,  +  V,)  +  c{u_,  +  u,)  -\-...[A]* 

111  order  to  attain  maximum  potential  smoothness,  the  smoothing 
coeflicient,  which  is  equal  to  the  square  root  of  one  twentieth  of  the 
sum  of  the  squares  of  the  third  differences  of  the  coefficients,  must 
be  reduced  to.  a  minimum.  This  function  may  be  calculated  in 
terms  of  the  coefficients  a,  h,  c,  etc,  and  expressed  in  the  form 
Vaa^  -|-  FaT-^F^^  where  F  involves  a  first  degree  and  F^-'>  a 
second  degree  expression  in  b,  c,  d,  etc.  [2?]. 

There  are  two  conditions  which  must  be  fulfilled : 

I.  The  sum  of  the  coefficients  of  the  graduated  term  must 
equal  unity. 

II.  In  order  to  avoid  introducing  a  theoretical  error  of  im- 
portance, the  first  three  differences  of  u^  must  equal  zero  when  the 
formula  for  the  graduated  term  is  expressed  in  terms  of  Uq  and  its 
differences.  To  arrive  at  this  condition,  the  following  well-known 
expansions  (Text  Book,  Part  II,  p.  438)  are  used: 

auQ  =  auo, 

+  &  (»_i  +  iii)  =26«o  +      hA-ito—      Z>A"i/oH , 

+  c  (w_o  +  Wo)  =  2c!<o  +  4cA-«(,  —  4cA^Wo  -}-•••, 
-{- d  {u_s-\-Us)  =2(h(^-\-  9f7A-ifo —  9dA"UQ-\-  •■  ■, 
+  e  (■u_4  -\-  u^)  =  2e»o  -\-  WeAHiQ —  16eA"Wo  +  •  •  •, 

etc. 

Accordingly  the  conditions  may  be  expressed: 

a  +  2h-{-2c-i-2d-\-    2e -\ =1,  (I) 

&-|-4c  +  9c^-hl6eH =0.  (II) 

By  means  of  these  two  equations,  a  and  h  may  be  eliminated 
from  \'aa^  -|-  -^^  +  F'''\  resulting  in  an  expression  of  the  form 
\^aj^c~  -\-F^c-\-F^i\  where  F.^  is  a  function  of  the  first  degree  and 
F^^^  of  the  second  degree  in  d,  e,  f,  •■■  [C] .  It  is  this  expression 
for  which  it  is  desired  to  find  the  minimum  value. 

*  Letters  written  iu  this  form  refer  to  the  example  on  page  26. 
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The  quantity  a^  proves  to  be  positive,  and  accordingly,  by  the 
principles  of  maxima  and  minima  outlined  above,  c  =  —  {F-^/2ai) 
gives  the  required  minimum  [D] ;  substituting  this  value  for  c,  the 
expression  may  be  reduced  to  y/ a^d"^ -\-F2d-\-F^2\  -^2  and.  F^^^ 
having  the  same  general  meaning  as  before  {E'\. 

It  will  be  observed  that,  without  altering  the  form  of  the  expres- 
sion, c  has  been  eliminated,  and  also  that  the  value  of  c  productive 
of  the  minimum  has  been  found,  expressed  in  terms  of  d,  e,  f,  •  •  • 
and  an  absolute  term. 

The  quantities  d,  e,  f,  ■••  may  now  be  successively  eliminated  in 
a  similar  manner  until  the  letter-coefficient  of  the  extreme  ungrad- 
uated  terms  which  it  is  desired  to  incorporate  is  reached  [F].  As 
the  arithmetical  work  becomes  very  severe  and  even  on  a  "  Million- 
aire "  the  figures  have  to  be  cut  down  for  every  operation  after  the 
first  three  or  four,  it  was  decided  not  to  proceed  past  h,  i.  e.,  to  limit 
the  investigation  to  a  formula  of  twenty-one  terms.  The  degree  of 
smoothness  thus  produced  seemed  ample  for  all  practical  purposes. 

After  k  is  ascertained,  values  for  the  other  coefficients  as  far 
as  c  may  be  obtained  by  working  back,  using  the  relations 
j  =  —  {Fs/2as),  i=^—{F,/2a,),  etc.  [G]  and  [E].  The  quan- 
tities a  and  b  are  then  obtained  from  equations  (I)  and  (II)   [/]. 

By  equating  Jc  to  zero  in  the  final  result  and  again  working  back  to 
c,  coefficients  may  be  obtained  from  the  same  data  which  will  produce 
the  smallest  smoothing  coefficient  for  nineteen  terms;  by  placing 
j,  i,  h,  etc.,  also  successively  equal  to  zero  in  the  final  result  and 
repeating  the  operation  each  time,  formulae  of  the  lesser  ranges 
may  be  similarly  evolved  [</]. 

It  will  be  noted  that  for  the  same  number  of  terms,  an  average 
gain  of  about  30  per  cent,  in  smoothness  and  10  per  cent,  in  weight 
is  attained  over  the  ordinary  summation  formulae  most  noted  for 
smoothness,  with  an  inevitable  increase  in  the  much-maligned  but 
absolutely  unimportant  fourth  difference  theoretical  error. 

An  inherent  advantage  of  the  possession  of  a  smooth  series  of 
formulae  such  as  these  is  the  attendant  ability  to  overcome  almost 
entirely  one  of  the  major  objections  advanced  against  ordinary 
summation  formulae — their  inability  to  graduate  end  terms. 
Changing  successively  to  the  formulae  of  lesser  range  when  forced 
to,  we  can  continue  our  graduation  down  to  the  extreme  three  or 
four  terms — unless  the  data  is  very  scanty. 
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TaIiKK  of  KXi'ANUED  COEFFICIENTS. 


21  TermH.    lOTcrnw.'l?  Tcrmii.  16  Tcrma.  13  Term* 
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1 

I         208 
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1_ 

74 
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13  Terms. 


11  Terms. 


9  Terms. 
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Weight .  .  . 
Theor.  Er. 


49 

4.89 

-2.9A*Uo 


30 

4.23 

-1.6A^uo 


17 
3.54 
-  .SA*Uo 


J. 

9 

2.82 

-  .3A*uo 


21  Terms, 
Spencer. 
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17  Terms. 
Hardy. 
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Theor.  Er. 
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0.98 
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1 
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6.14 
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1_ 

95 

6.07 

^A2tio-6.4A%o 


00 
5.19 

-3.9A*Wo 


This  investigation,  while  interesting  in  that  it  shows  how  closely 
the  summation  formulae  in  use  approach  the  ideal,  would  be  of 
little  practical  value  were  it  not  for  calculating  machines.  With 
their  aid,  however,  it  may  be  extremely  useful. 

An  accurate  clerk  can  turn  out  a  graduation  by  the  "Expanded 
Coefficient"  method  just  as  quickly  as  a  graduation  expert  can 
apply  the  average  summation  formula.  The  summation  method, 
while  it  is  supposed  to  check  itself,  consumes  quite  a  bit  of  the 
actuary's  time  in  applying  those  checks,  especially  if  the  actual 
column  work  is  left  to  unskilled  hands. 

In  about  three  quarters  of  an  hour,  a  sheet  like  Table  A  can  be 
prepared.  It  is  difficult  to  add  numbers  several  inches  apart  with- 
out any  mechanical  device,  and  a  blank  sheet  of  paper  should  first 
be  cut  out  in  the  shape  and  proportionate  size  of  the  upper  diagram 
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inclosed  in  heavy  black.  If  the  point  of  it  is  placed  to  the  left  of 
the  space  to  be  filled  in,  the  numbers  in  the  Uq  column  at  the  top 
and  bottom  of  the  figure  will  give  the  proper  ones  to  be  added  to- 
gether.   In  its  lower  position  it  is  shown  ready  to  give  77  for  age  71. 

This  working  sheet  need  not  be  done  in  duplicate  if  the  Wq  and  the 
y  columns  are  totaled  horizontally  and  an  inspection  is  made  to  see 
that  the  differences  of  the  totals  for  the  completely  filled  out  col- 
umns are  equal  to  the  differences  of  the  numbers  at  the  top  and 
bottom  of  the  figure  when  its  point  is  placed  at  the  left  of  the  upper 
of  the  two  totals  being  subtracted.  In  its  upper  position  the  figure 
is  shown  ready  to  check  the  horizontal  total  for  age  51.  The  totals 
of  the  columns  having  blank  spaces  may  best  be  checked  by  adding 
the  first  and  last  twenty-one  ungraduated  terms  respectively,  be- 
ginning with  the  end  term  and  taking  subtotals  after  the  seventh 
and  every  succeeding  odd  term. 

When  this  sheet  has  thus  been  checked,  the  values  of  q^ — or 
whatever  function  is  being  operated  upon — should  be  ground  out  in 
duplicate  and  compared. 

The  task  of  the  supervisor  when  a  graduation  is  being  done  by 
one  of  the  summation  methods  is  of  such  magnitude  as  to  make  it  a 
matter  of  considerable  doubt  as  to  whether  doing  the  actual  work 
of  graduation  personally  is  not  easier  than  giving  it  to  a  non-tech- 
nical clerk — to  say  nothing  of  the  possibility  of  errors  creeping  in 
even  after  the  so-called  checks  have  been  applied. 

By  this  method,  however,  the  supervisor's  task  is  reduced  to  a 
minimum — simply  to  check  the  differences  of  the  totals  or  have  a 
reliable  clerk  do  so.  The  rest  of  the  work  is  purely  mechanical  and, 
to  any  clerk  familiar  with  accumulating  on  a  machine,  does  not 
require  a  minute  of  explanation. 

The  method  of  "  Expanded  Coefficients  "  is,  to  say  the  least,  re- 
freshingly economical  of  the  actuary's  time  and  patience,  as  com- 
pared with  other  methods — Summation,  Graphic,  Makeham,  or 
what  you  please. 

If,  before  taking  third  differences  of  the  coefficients  for  the  pur- 
pose of  calculating  the  smoothing  coefficient,  an  operator,  such  as 
[5]^  or  [5] -[7],  had  been  applied  to  them,  it  will  be  noted  that  a 
summation  formula  would  have  resulted. 

Accordingly,  just  as  the  method  of  "Expanded  Coefficients"  is 
the  general  type  of  "Symmetrical  Coefficient"  graduations,  sum- 
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TABLi:  A. 
Phoenix  Mutual  Ui>timatk  {5  ykars)  Mortality  Experience  1890-1913. 
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886 
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Table  A. — Continued. 
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36449 

39147 

36567 

41281 

40875 

289445 

18801 

S.")  20548 

42101 

40504 

41219 

36996  [42758 

42575 

266701 

20611 

G  23457 

43405 

45033 

41051 

44830  43004 

, 

240780 

22302 

7  22857 

49846 

43952 

48644 

47059 

212358 

23660 

S  26389 

46261 

53457 

49960 

176067 

24644 

9  23404 

90  30000 

1  29412 

mation  formulae  appear  as  a  particular  and  restricted   case — re- 

stricted, in  that  every  summation  introduced  reduces  the  numl>er 

of  the  coefficients  which  can  aid  in  the  struggle  for  maximum 

smoothness. 

An  important  dilTerence,  however,  between  this  and  the  standard 

methods  of  evolving  summation  formulae  is  that  the  smoothest 

possible  graduation  for  the  given  summation  can  now  he  directlij 

produced. 

To  attempt  to  develop  summation  rormulac  by  this  method,  how- 

ever, would  involve  great  arithmetical  labor,  and  accordingly  the 
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api)lication  of  the  principles  of  maxima  and  minima  previously 
used.  Tlie  employment  of  this  method  of  extension  will  have  an 
added  advantage  in  furnishing  a  clear  view  of  the  additional  prin- 
ciples involved. 

Mr.  G.  F.  1  Tardy  has  sliown  (J.  /.  A.,  Vol.  XXXII,  p.  371  j  that 
to  third  difterenccs, 

{\p\\f/Mr\-.-}n,  =  p-fj-r---{l  +  nh}u,,  (III) 

whei-e 

p-  -\-  q^  -\- r^  -\-  •  •  •  (t  terms)  —  t  ^ 
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and  that  hence 


0  p.q.r-.. 


Equation  (IV)  is  in  true  summation  form,  except  that  it  is  de- 
sired to  express  the  operand  (1  —  nh)iiQ  in  terms  of  [l]Wo,  [3]Mo> 
[5] Mo,  etc.,  where  [l]ifo='"o,  [3]«o="o  +  7n  [5]2'o=«o  +  yi  +  y2, 
etc. 

Now  from  (III), 

[l]"o=(l  )«'o, 

[3]«o=(3+  h)u„ 
[5]mo=(5+  5b)  Uo, 
[7]«,=  (7  +  14&)Mo, 
[9]Mo=(9-f  30&)Mo, 
etc. 

Suppose  A,  B,  C,  D,  etc.,  are  the  coefficients  of  these  summations 
by  means  of  which  it  is  proposed  to  express  the  operand.    Then 

A[l]Wo=(  A  )Wo, 

£[3]w„=(35+     Bl))u^, 
a[5]Wo=(5C+    hCl)u^, 

^[9]wo=(9^  +  30i;&)wo, 
etc. 

The  operand  may  then  be  expressed  as 

{^[1]  +5[3]  +C[5]  +Z)[7]  +i;[9]  +etc.K 
=  {^  +  35  +  5(7  +  7D  +  9^  +  etc. 

+  & (5  +  5C  +  14Z)  +  30^  -f  etc.)  )u^  =  {1  —  nl))u^. 
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As  this  is  an  identity, 

A-j-3B-\-5C^    7Z>+    9^  +  etc.  =  l,  (V) 

B-{-5C-\-UD-\-S0E-^etc.  =  —  n.  (VI) 

These  two  equations  are  indeterminate  just  as  soon  as  more  than 
two  unknowns  enter  in — in  other  words,  just  as  soon  as  an  operand 
of  more  than  three  terms  is  used.  Consequently  Messrs.  Hardy, 
Higham,  and  others  who  used  five-term  operands  were  forced  to 
experiment  with  values  of  C  and  then  test  for  smoothness,  while 
Mr.  Spencer  and  those  who  used  a  seven-term  operand  had  to  ex- 
periment with  values  of  both  C  and  D. 

General  principles  to  aid  in  the  selection  of  suitable  values  for 
these  "indeterminate"  quantities  have  been  carefully  evolved.  For 
example,  Mr.  Lidstone  {J.  I.  A.,  Vol.  XLII,  p.  121)  said  that  the 
following  conclusions  usually  hold :  "  The  smallness  of  the  smooth- 
ing coefficient  varies  with  the  smallness  of  the  coefiicients  [ex- 
pressed in  terms  of  Uq  and  y]  in  the  operand.  Since  the  algebraical 
sum  of  these  coefficients  must  be  unity,  and  there  must  in  all  cases 
be  negative  coefficients  in  order  to  produce  an  expression  of  the 
form  {1  —  nl)]uQ,  it  follows  that  the  numerical  sum  (and  there- 
fore the  sum  of  the  squares)  must  always  exceed'  unity;  but  the 
nearer  the  sum  of  the  squares  to  unity,  the  smaller  the  smoothing 
coefficient " ;  and  again  on  pages  137-9  of  the  same  volume,  "  This 
may  be  done  [i.  e.,  the  values  of  the  coefficients  determined]  by 
solving  certain  simultaneous  equations  which,  according  to  the 
range  of  the  terms  in  the  operand,  are  determinate  or  indeterminate, 
the  latter  allowing  a  choice  of  an  unlimited  number  of  operands  for 
any  given  set  of  summations,  .  .  .  from  which  the  most  suitable 
may  be  chosen  in  accordance  with  the  principles  laid  down  on 
page  131." 

The  method  of  maxima  and  minima  will  prove  of  assistance  in 
evolving  a  method  whereby  the  values  of  C,  D,  E,  etc.,  productive  of 
the  greatest  smoothness  may  be  derived  directly  and  with  any  de- 
gree of  exactness  required. 

As  each  pair  of  terms  incorporated  in  the  operand  introduces 
two  more  terms  in  the  range  of  the  formula,  there  is  a  point  beyond 
which  the  resultant  gain  in  smoothness  will  no  longer  compensate 
for  the  extra  terms.  It  would  seem  that  a  nine-term  operand  is 
sufficient  to  bring  out  the  maximum  smoothness,  although  for  for- 


24 


GRADUATION    BY    SYMMETRICAL    COEFFICIENTS. 


mulac  of  great  range  possibly  eleven  might  be  included.  The  arith- 
metical work,  however,  would  be  more  than  doubled,  and  accord- 
ingly the  present  investigation  is  confined  to  operands  of  nine  terms 
or  less. 

The  operand  {A[l\  +  B[:i]  +  G[r>\  +  D[7]  -\-E[0])u,  may  be 
expanded  in  the  form  iA-}-B-]-C-{-D-\-E)u,-{-{B-{-C-\-D-\-E)y, 
_|- (0_^  j9_|-£')y2-|- (D_|_^)y3-|-£'y„  and  accordingly  may  be 
written  aUo  -^  hy^  +  ^72  +  ^Ys  +  ^7i>  ^'l^cre 

a^^A^B  +  C^D-^E, 
,  h=         B  +  C-\-D  +  E, 
c=  C-^D  +  E, 

d=  D  +  E, 

e=  E. 


Now  since 

A  = 
id     B  =  - 

IOC  +  35D  +  81^  +  3/i  +  1  -1 
.   5C  —  UD  —  30E—   n         J 

l  =  - 

d  = 

&C  +  22D  +  52^  +  2n  +  1  ■ 
-  4C— 13I>  — 29^—   n 

X>-h      E 

E                  J 

(VII) 


Apply  the  particular  summations  chosen  to  the  coefficients  of  the 
operand  expressed  in  terms  of  a,  h,  c,  d  and  e,  and  difference  the 
result  three  times.  Sum  the  squares  of  these  third  differences, 
divide  by  twenty,  and  place  under  the  radical.  An  expression  for 
the  smoothing  coefficient  has  now  been  obtained. 

Substitute  the  values  given  in  ("VII)  for  a,  h,  c,  d  and  e.  The 
resulting  expression  may  then  be  written  y/a^C^  -\-  fJJ  +  /  i^\ 
Values  of  C,  D  and  E  can  now  be  found  which  will  produce  the 
minimum  smoothing  coefficient,  the  work  being  practically  the 
same  as  outlined  under  the  general  case  after  the  expression 
y/aj^c^ -\-Fj^c-{-F'-P,  was  reached — except  that  in  the  present  in- 
vestigation an  attempt  was  made  to  obtain  values  of  the  constants 
which,  while  approximating  the  true  values,  would  not  necessitate 
the  use  of  a  machine  in  the  work  of  graduation. 

After  the  work  has  been  done  for  the  nine-term  operand,  it  is  a 
simple  matter  to  calculate  the  constants  for  operands  of  a  smaller 
number  of  terms  by  placing  E,  D  and  C  successively  equal  to  zero. 
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In  about  half  the  cases  it  was  found  that  the  inclusion  of  E  was 
justified  in  spite  of  the  additional  pair  of  terms  in  the  formula. 

Summation  Formulae. 


coo 


1^ 


19  Terms. 


Karup 
New  formula 


[5P{3[3]r/o-273}  J_ 

625  106 

[3][5][7]{2[5K-Mo-5(73-7i)}  J_ 

945  143 


21  Terms. 


Spencer 
New  formula 


[5P[7]{uo  +  [3H-73} 
350 

[3][5]m{^o  +  ■4(4[7]^o-7i)-[9]^oi 
252 


160 
J_ 
174 


6.98 
7.10 


-12.6A%o 
-13.5A%o 


23  Terms. 

New  formula 

[5]f6][8i{uo+-V-([3K-73)} 
640 

1 
251 

7.84 

p^A2'Wo-18.7A%o 

10 

25  Terms. 

New  formula 

[5][7][9]{[3]Mo-i(72+273)} 
315 

1 
312 

8.61          -28.2A%o 

12 

27  Terms. 

Kenchington 
New  formula 


[5][7i[ll]{[3]i/.o-73} 
385 

[3][5][7][9i{72-^o-Kt3-7i)} 
945 


J_ 
325 
J_ 

384 


9.75 


.90 


-44.8A^«o 
■33.1A^Mo 


The  process  thus  outlined  may  seem  long  and  complicated,  but 
the  examination  of  the  twenty-two  different  summations  which 
were  selected  as  M^orth  investigation  was  completed  in  less  than  an 

*  It  is  assumed  that  the  division  by  the  denominator  will  be  performed  on 
a  machine. 
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equal  fiuiul/cr  of  hours.  There  arc  many  abbreviations  and  short 
cuts  which  naturally  suggest  themselves,  although  they  hardfy 
seem  suitable  to  be  included  in  this  description — which  must  be 
sketchy  at  best — for  it  is  the  results  which  command  most  interest, 
and  which  test  the  worth  of  any  method  of  deriving  graduation 
formulae. 

Representative  formulae  found  by  this  method  are  given  on 
page  25,  together  -with  the  smoothest  standard  ones  now  in  use. 

It  will  be  noted  that  apart  from  an  average  gain  in  smoothness  of 
about  20  per  cent,  there  has  in  some  cases  been  an  incidental  gain 
in  weight  and  in  others  an  incidental  loss.  If  for  any  reason  weight 
is  desired  more  than  smoothness,  formulae  which  would  approach 
as  near  perfection  in  this  point  as  desired  could  be  derived  accord- 
ing to  the  principles  outlined  in  this  article  by  simply  examining 
the  expression  for  the  reciprocal  of  the  weight  (the  sum  of  the 
squares  of  the  expanded  coefficients)  to  determine  a  minimum 
value. 

The  condition  that  the  fourth  difference  error  disappear  could 
also  prove  the  subject  of  an  investigation. 

From  the  principles  enunciated  it  is  clear,  however,  that  there 
would  be  a  disproportionate  sacrifice  in  the  all-important  element 
of  smoothness  for  each  new  condition  imposed. 

Example  (see  page  16). 

Derivation  of  Expanded  Coefficients  for  Nine-Term  Formula. 


Detached 

First 

Second 

Third 

Coefflclents 

Dlflerences 

Differences 

Differences 

e 

e 
d  —  3e 

e 

d  —  2e 

c  —  3d-\-3e 

e 

d  —  e 

c  —  2d-{-e 

b  —  3c-{-Sd—e 

d  . 

c  —  d 

h  —  2c-\-d 

a  —  3b  +  Sc—d 

c 

b  —  c 

a  —  2b-\-c 

—  3a  -f  4&  —  c 

h 

a  —  h 

—  2a -{-2b 

3a  — 4&  +  C 

a 

.  —a-\-h 

a  —  2b-\-c 

—  a  +  3b  —  3c  +  d 

h 

—  6  +  c 

b  —  2c-{-d 

—  b^3c  —  3d-\-e 

c 

—  c  +  d 

c  —  2d-\-e 

—  c-\-3d  —  de   ■ 

d 

—  d-\-e 

d  —  2e 

—  d-{-3e 

e 

—  e 

e 

—  e 
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[B]    Sm.  Coef.=  Vy2o{2  (third  differences) 2}  = 


V. 


fa-  +  (—  3&  +  1.3c  —  .2d)  a 

" 

-  +  (2.6&2  _  3.3&C  +  1.3&(Z  —  .2&e  +  2c- 

—  3cc/4-1.2ce  +  2^-- 

-Sde  +  2e-). 

ra  =  l  —  2b  —  2c—   2d—   2e  (I),  page  16. 
■'^°^1&=  —4c—   dd  —  16e  (II). 

.•.a  =  l  +  6c  4- 166^  +  30e. 

Substituting  the  value  in  the  last  of  these  equations  for  a,  and 
the  value  in  (II)  for  h,  the  expression  reduces  to 

[C]     Sm.  Coef.= 


4 


ri71.6c-  +(772.2d  +  1430c  +  35.2)c 
1+  S86.6d-  +  3260.4^6  +  5S.8d  +  3010.8e-  +  108c  +  1. 

[Z>]     Since  the  coefficient  of  c-  is  positive, 

772.26?  +  1430c  +  25.3 

^~  2(171.6) 

is  the  value  of  c  which  will  give  the  expression  under  the 
radical  (and  hence  the  smoothing  coefficient,  as  it  cannot 
be  an  imaginary  quantity)  its  minimum  value. 
Substituting  this  value  for  c, 
[E]     Sm.  Coef.= 

V(17.875tZ-  +(42.9e  +  2.1)  d  +  (31.633e2  +  3e  +  .075.)} 

•  make  smoothing  coefficient  the  minimu 
and  by  substituting  this  value  for  d,  the 


The  value  of  d  to  make  smoothing  coefficient  the  minimum  is 

__  42.9g  4-  2.1 
2(17.875) 

smoothing  coefficient  further  reduces  to 
Sm.  Coef .  =  V5.893e2  +  .48e  +  .013. 

[F]  The  value  of  c  productive  of  the  minimum  smoothing  coeffi- 

48 
cient  is  accordingly  ~2T5  893)  ^~'^'^^' 

[G]  The  value  of  d  can  now  be  found  from  this  value  of  c  and  the 

relation   above,   d  = ^tV^T^kV";   ^^  works   out   to   be 

/i  (17.o7o) 

—  .010. 
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[//]     Substituting   these   values   for    d   and    e   in   the    equation 

772.2(^  +  14306  +  25.2  ^    ,  ,^    , 

c  — '  ^^^     -^ -,  we  find  that  c=.120. 

[/]     Tlio  values  of  h  and  a  may  then  be  found  from  equations  (II) 
and  (I),  the  values  being  .2G6  and  .330  respectively. 
The  values  of  these  coefficients  will  be  found  tabulated  in  the 
"  Table  of  Expanded  Coefficients "  on  page  18. 
[J]     In  order  to   find   the  expanded   coefficients   for  the  seven- 

42.9e  +  2.1 


term  formula,  e  is  equated  to  0.    From  d: 


2(17.875) 


772.2(^  +  14306  +  25.2  ^^        ,        ^      j       i 

and  c  =  — ■ ■  , the  values  for  d  and  c 

4  (171. D  ) 

are  found  to  be  —  .06  and  .06  respectively ;  then  from 
equations  (II)  and  {T),b  and  a  are  found  to  be  .30  and  .40. 
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Joint  Mortality  Experience  of  the  Aetna  Life 

AND  Travelers  Insurance  Companies  on 

Group  Policies. 

BY 

E.    E.    CAMMACK    AND   E.    B.    MORRIS. 

Group  insurance  is  of  general  interest  in  the  field  of  social  insur- 
ance. Its  rapid  development  in  the  past  year  led  the  Insurance 
Commissioners  to  appoint  a  committee  at  their  meeting  last  fall 
to  investigate  the  subject.  The  Commissioners'  Committee  re- 
quested the  Actuarial  Society  to  appoint  a  committee  to  co-operate 
with  them  and  a  report  was  made  at  the  Convention  of  the  In- 
surance Commissioners  held  in  New  York  last  December  recom- 
mending legislation  or  the  adoption  of  departmental  rulings  upon 
uniform  lines.  Already  bills  have  been  introduced  in  the  state 
legislatures  of  both  New  York  and  Massachusetts  in  conformity 
with  these  recommendations.  It  is  proposed  to  restrict  group  in- 
surance to  employees  of  one  employer  for  amounts  of  insurance 
based  upon  some  fixed  scale  so  as  to  eliminate  individual  selection 
and  to  prescribe  that  all  employees,  or  all  employees  of  any  one 
class,  shall  be  insured,  except  that,  if  the  employee  contributes  to 
the  cost,  at  least  seventy-five  per  cent,  of  those  eligible  must  be 
insured.  By  the  definition  of  group  insurance  adopted,  group 
insurance  where  the  employees  pay  the  whole  of  the  premium  is 
prohibited. 

In  the  papers  "  Group  Insurance,"  by  W.  J.  Graham,  appearing 
in  our  Transactions,  Volume  XVII,  "  Group  Life  Insurance  and  its 
Possible  Development,"  by  E.  B.  Morris,  appearing  in  the  Pro- 
ceedings of  the  Casualty  Actuarial  and  Statistical  Society  of  Amer- 
ica, Volume  III,  and  "Life  Insurance  in  Groups — 1912-1917," 
by  H.  Pierson  Hammond,  read  at  the  meeting  of  the  National  Con- 
vention of  Insurance  Commissioners  at  St.  Paul  in  August,  1917, 
there  will  be  found  a  general  review  of  the  subject  of  group  insur- 
ance with  particulars  of  the  insurance  protection  that  is  being 
furnished  in  group  policies  and  the  practices  of  companies  writing 
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tlie  Imsincss.  In  thoso  papers  considerable  attention  is  given  to 
the  important  question  of  the  proper  rates  for  this  class  of  business. 
Much  attention  was  also  given  to  this  question  by  the  Insurance 
Commissioners'  Committee.  At  the  present  time  under  our  state 
laws  requiring  a  net  valuation  upon  the  American  Experience 
Tal)Ie  of  Mortality  companies  which  charge  less  than  net  rates  are 
called  upon  to  estal)lish  a  deficiency  reserve  for  the  present  value 
of  the  difference  between  their  gross  premiums  and  the  net 
premiums  calculated  upon  the  state  valuation  basis  for  the  term  of 
years  for  which  rates  are  guaranteed. 

Heretofore  the  question  of  mortality  has  been  largely  academic 
and  the  object  of  this  paper  is  to  throw  upon  the  subject  such 
light  as  is  at  present  available. 

Nature  and  Extent  of  Experience. 

The  experience  investigated  includes  all  the  group  business 
written  upon  the  term  plan  by  the  Aetna  Life  and  Travelers  In- 
surance Companies.  These  two  companies  commenced  writing 
this  class  of  business  in  1913  and  the  contribution  of  each  to  this 
investigation  has  been  about  the  same  both  in  character  and 
amount.     The  experience  is  traced  to  the  close  of  1917. 

Table  I  is  an  exhibit  of  business  issued  and  terminated.  There 
are  in  all  310,911  years  of  exposure  and  2,434  deaths.  The  cor- 
responding amount  exposed  is  $222,026,715  and  the  corresponding 
amount  terminated  by  death  is  $2,137,700.  Attention  is  called  to 
the  stability  of  the  business.  Of  the  949  policies  issued  by  the  two 
companies  in  the  period  under  review,  only  30  were  terminated. 
Out  of  the  thirty  terminations,  two  were  due  to  renewals  in  other 
companies,  one  was  the  case  of  an  employees'  benefit  association 
where  it  was  decided  to  carry  its  own  insurance,  and  six  (five  of 
which  were  affiliated  under  one  employer)  were  cases  where  the 
employer  inaugurated  a  comprehensive  pension  and  benefit  scheme 
by  which  he  carried  his  own  insurance.  Consequently  there  were 
only  twenty-one  cases  of  outright  discontinuance  of  insurance. 

The  whole  of  the  business  appearing  in  this  exhibit  is  written 
upon  the  One-Year-Eenewable-Term  plan.  x\ll  the  policies  were 
written  for  amounts  of  insurance  for  each  employee  determined 
by  some  fixed  standard — uniform  amount,  annual  wages,  term 
of  service,  sex,  marital  condition,  etc.     Early  in  the  development 
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of  group  insurance,  however,  some  policies  were  issued  providing 
for  an  option  to  the  employee  to  increase  the  amount  of  insur- 
ance provided  for  him  by  his  employer  by  paying  the  additional 
cost  himself.  The  volume  of  this  additional  insurance  included  in 
this  experience  was  small. 

Method  of  Treatment. 

With  the  great  number  of  transactions  due  to  changes  in  the 
personnel  of  the  lives  insureds,  it  was  obviously  impracticable  to 
treat  each  life  as  a  unit  in  calculating  the  exposure  in  this  experi- 
ence. Table  I.  shows  that  the  number  of  lives  insured  was  399,- 
567.  It  also  shows  that  the  number  of  lives  upon  which  insur- 
ance was  terminated  was  143,269,  But  this  does  not  nearly 
represent  the  number  of  transactions  occurring,  for  it  is  a  common 
thing  for  policies  to  be  written  calling  for  insurance  increasing 
with  term  of  service. 

There  was  available  a  classification  by  atttained  age  for  each 
group  at  the  end  of  each  year  which  had  been  used  for  valuation 
and  it  was  decided  to  use  this.  Numbers  and  amounts  exposed 
at  the  end  of  each  year  were  summed  quinquennially  and  the  mean 
of  the  exposed  for  each  quinquennial  group  at  the  beginning  of 
each  year  and  the  corresponding  quinquennial  group  taken  one 
year  older  at  the  end  of  the  year  increased  by  one-half  the  deaths 
occurring  during  the  year  for  the  same  attained  ages  was  taken 
as  the  exposed  for  those  ages. 

Suitable  adjustment  was  made  for  the  years  in  which  a  policy 
commenced  or  ceased. 

Perforated  cards  were  then  prepared  for  each  quinquennial  age 
group  for  each  policy  for  each  calendar  year  for  which  it  had  been 
in  force.  On  these  cards  were  recorded  not  only  the  number  of 
years  and  amounts  of  insurance  exposed  but  also  the  number  of 
deaths  and  amount  of  loss  occurring.  The  form  of  card  used  may 
be  of  interest,  especially  to  students.  It  is  reproduced  on  page 
33.  The  symbols  of  "T,  L  and  E"  in  the  "Kind  of  Policy" 
column  stand  for  Term,  Life  and  Endowment  respectively.  The 
experience  under  Life  and  Endowment  groups  was  negligible  and 
is  not  shown  in  this  paper.  The  next  column  is  headed  "  Per 
Cent.  Paid  by  Employer."  This  refers  to  the  per  cent,  of  premium 
paid  by  the  employer.     If  the  whole  of  the  premium  was  paid 
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l)y  the  employer  "100"  was  recorded.  If  the  employer  paid  none 
of  the  premium  "00"  was  recorded  and  bo  forth.  With  regard 
to  the  edlumii  lieadod  "  Policy  Year,"  00  was  recorded  for  tlie 
exposure  in  tlie  calendar  year  in  which  the  policy  was  written,  01 
for  the  exposure  in  the  first  full  calendar  year  after  the  policy 
was  issued  and  so  on.  The  other  fields  in  the  card  are  all  self- 
explanatory. 

Basis  of  CoMrARisoN. 

Actual  deaths  and  amounts  of  insurance  terminated  by  death 
have  been  compared  with  the  expected  by  the  Medico-Actuarial 
Table. 

In  view  of  the  fact  that  the  amounts  upon  the  lives  of  indi- 
viduals are  not  determined  by  individual  option  but  by  the  applica- 
tion of  a  fixed  standard,  a  mortality  investigation  by  amounts  of 
insurance  as  distinct  from  an  investigation  by  lives  loses  some  of 
its  value.  The  present  experience,  however,  by  amounts  as  well 
as  by  lives  was  available.     It  is  shown  as  it  is  of  some  value. 

Inyestigation  by  Ixdusteies. 

A  division  has  first  been  made  in  accordance  with  the  per- 
centage of  premium  paid  by  the  employer.  At  the  commencement 
of  this  business,  some  group  insurance  was  written  where  the  whole 
of  the  premium  was  paid  by  the  employees.  Business  of  this  class 
includes  both  groups  of  industrial  employees  of  one  employer  and 
also  mutual  aid  associations  of  police  forces,  railroad  employees, 
city  firemen,  etc. 

Group  insurance,  as  has  already  been  explained,  is  now  re- 
stricted by  recent  rulings  of  the  Insurance  Departments  to  the 
insurance  of  employees  of  one  employer.  But  the  experience  on 
the  business  done  with  associations  in  the  early  days  of  group 
insurance  is  worth  more  than  passing  comment.  The  heavj'  selec- 
tion that  this  experience  shows  is  exercised  against  the  insuring 
company  may  serve  as  a  warning  to  companies  invited  to  under- 
write this  class  of  business. 

The  experience  has  been  investigated  under  four  classes  in  re- 
gard to  the  contribution  by  the  employees  to  the  premium : 

(1)  Where  the  employer  pays  the  entire  premium. 

(2)  WTiere  the  emplo3'er  pays  one-half  of  the  premium. 
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(3)  Where  the  employer  pays  one-fourth  of  the  premium. 

(4)  Where  the  employer  pays  none  of  the  premium. 

The  experience  under  classes  two  and  three  is  of  considerable 
interest,  as  group  insurance  is  permissible  under  the  present 
rulings  of  State  Departments  when  the  premium  is  to  be  paid 
jointly  by  the  employer  and  employees  provided  at  least  seventy- 
five  per  cent,  of  the  employees  are  insured. 

The  industrial  classification  used  may  be  found  suitable  for 
future  investigations.  It  is  accordingly  shown  in  the  appendix. 
This  classification  is  an  adaptation  of  one  taken  from  the  Thir- 
teenth Census  Report  of  the  United  States. 

However,  owing  to  the  limited  extent  of  the  experience  in  many 
of  the  industries  listed  in  this  industrial  classification,  it  has  been 
found  necessary  to  combine  the  experience  in  some  industries  of 
more  or  less  like  hazard. 

Table  II  shows  the  experience  upon  groups  in  which  the  whole 
of  the  premium  is  paid  by  the  employer.  The  iron  and  steel  in- 
dustries show  a  mortality  of  95  per  cent,  of  the  expected  by  lives 
and  98  per  cent,  by  amounts.  In  this  general  class  the  mortality 
in  steel  foundries  and  rolling  mills  is  unfavorable.  It  is  117  per 
cent,  of  the  expected  by  lives  and  137  per  cent,  by  amounts. 

The  mortality  in  the  leather  industries  is  distinctly  unfavorable, 
being  109  per  cent,  of  the  expected  by  lives  and  119  per  cent,  by 
amounts.  This  is  due  to  a  high  rate  of  mortality  experienced  in 
tanneries.  In  this  occupation  the  percentages  of  actual  to  ex- 
pected have  been  121  by  lives  and  130  by  amounts. 

The  experience  has  been  very  favorable  in  the  furniture  and 
woodworking  and  textile  industries. 

In  all  other  occupations  for  which  the  experience  is  shown,  with 
the  exception  of  electric  light  and  traction,  it  has  also  been 
favorable. 

A  high  rate  of  mortality  is  shown  for  all  of  the  three  classes, 
electric  and  street  railroads,  subway  and  elevated  railroads  and 
electric  light  and  power  companies.  For  these  three  classes  com- 
bined the  actual  deaths  have  been  121  per  cent,  of  the  expected 
and  the  actual  loss  118  per  cent,  of  the  expected.  The  experience 
has  been  particularly  bad  for  subway  and  elevated  railroads,  reach- 
ing 178  per  cent,  of  the  expected  by  numbers  and  170  per  cent,  by 
amounts.  The  exposure,  however,  in  this  class  has  been  small 
with  2,073  years  exposed  and  21  actual  deaths. 
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Tal)]o  III  ^m'vcs  Hh!  clttSHifjcation  of  the  dcatlis  appearing  in 
Table  11  by  cause  of  deatli  for  eacli  industry  for  which  the  experi- 
ence is  shown.  As  the  volume  of  the  business  is  small,  this  ta)jle 
is  of  little  real  value.  It  does,  however,  give  some  information 
in  regard  to  occupational  mortality.  For  example,  the  high  rate  of 
mortality  in  tanneries  appears  to  be  due  largely  to  diseases  of  the 
respiratory  system.  The  high  rate  of  mortality  disclosed  for 
electric  and  street  railroads,  subway  and  elevated  railroads  and 
electric  light  and  power  companies  is  evidently  due  to  accident. 
This  is  so  also  in  regard  to  steel  foundries  and  rolling  mills. 

It  may  l)e  noted  that  there  are  ten  deaths  due  to  typhoid  in  the 
cotton  industry.  These  cannot  be  regarded  as  occupational  deaths 
but  rather  as  deaths  due  to  habitat.  They  all  occurred  in  groups 
located  in  the  southern  states. 

Table  IV  shows  the  experience  by  occupation  for  the  three 
classes  in  which  the  employer  pays  one-half,  one-fourth  and  none 
of  the  premium  respectively.  In  cases  where  the  employer  has 
contributed  one-half  of  the  premium,  the  experience  has  been 
favorable,  except  for  electric  and  street  railroads  where  the  deaths 
have  been  129  per  cent,  of  the  expected  by  numbers  and  130  per 
cent,  by  amounts.  In  groups  wliere  the  employer  has  paid  one- 
fourth  of  the  premium  there  are  only  two  classifications  of  volume 
sufficient  to  give  any  reliable  indications.  The  mortality  for  gas 
works  is  112  per  cent,  of  the  expected  both  by  numbers  and 
amounts.  For  electric  and  street  railroads  it  is  147  per  cent,  of 
the  expected  by  numbers  and  146  per  cent,  by  amounts.  In  the 
class  where  the  employer  has  not  contributed  towards  the  premium, 
the  experience  for  steam  railroads  shows  actual  deaths  115  per 
cent,  of  the  expected  by  numbers  and  116  per  cent,  by  amounts; 
for  electric  light  and  power  companies  108  per  cent,  by  numbers 
and  141  per  cent,  by  amounts;  and  for  police  and  firemen  156  per 
cent,  both  by  numbers  and  amounts.  In  the  miscellaneous  groups 
there  have  been  8,764  years  of  exposure  and  108  deaths  which 
are  106  per  cent,  of  the  expected. 

While  the  heavy  mortality  for  these  three  classes  in  which  the 
employer  does  not  pay  the  whole  of  the  premium  is  partially  at- 
tributable to  the  fact  that  the  bulk  of  the  business  has  been  written 
in  occupations  with  an  extra  hazard,  it  is  largely  to  be  accounted 
for  by  the  selection  that  is  exercised  when  all  employees  are  not 
insured. 
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Investigation  by  Policy  Yeaes. 

At  first  thought  it  might  be  contended  that  in  view  of  the  fact 
that  medical  examination  is  dispensed  with  in  group  insurance 
there  would  be  no  increase  in  mortality  with  the  duration  of  a 
policy.  On  a  little  consideration  the  matter  is  not  so  clear.  The 
policies  issued  provide  that  at  the  outset  only  employees  working 
on  full  time  and  apparently  in  good  health  shall  be  insured  and 
that  employees  away  from  work  at  the  time  the  insurance  com- 
mences shall  not  be  included;  but  the  right  is  given  to  the  em- 
ployer to  keep  the  insurance  in  force  upon  the  lives  of  employees 
who  thereafter  become  sick  or  retire,  even  though  such  employees 
are  removed  from  the  payroll.  This  condition  and  this  privilege 
lead  us  to  an  anticipation  of  a  rate  of  mortality  increasing  with 
the  time  that  a  policy  has  been  in  force.  Furthermore,  employers 
do  not  at  first  realize  the  value  of  the  option  in  their  policy  to 
keep  the  insurance  in  force  upon  the  life  of  an  employee  who  may 
not  report  for  work  owing  to  sickness.  After  a  little  time  he  may 
be  expected  and  does  in  fact  take  steps  to  investigate  the  reasons 
why  an  employee  leaves  him  and  when  it  is  found  that  the  termina- 
tion of  employment  arises  from  sickness  care  is  taken  not  to 
cancel  the  insurance. 

Table  V  shows  the  experience  arranged  by  policy  years.  It  must 
be  remembered  that  the  experience  has  been  compiled  upon  a 
calendar  year  basis  so  that  the  exposure  in  year  "  0  "  comprises  the 
fractional  year's  exposure  in  the  year  in  which  a  policy  is  written. 
On  the  average  it  will  be  for  half  a  year. 

In  the  class  in  which  the  employer  pays  the  whole  of  the 
premium,  the  mortality  in  policy  year  "0"  is  very  light,  being 
68  per  cent,  of  the  expected  by  numbers  and  70  per  cent,  by 
amounts.  After  that  year  it  shows  a  decided  increase,  although  no 
regular  progression  is  disclosed.  For  the  first,  second,  third  and 
fourth  policy  years  the  actual  deaths  are  9-i  per  cent.,  93  per  cent., 

98  per  cent.,  and  93  per  cent,  of  the  expected  by  numbers  and 

99  per  cent.,  98  per  cent.,  96  per  cent.,  and  89  per  cent,  by  amounts 
respectively. 

The  light  rate  of  mortality  in  policy  year  "  0  "  is  partially  accounted 
for  by  the  reasons  already  given,  but  it  is  undoubtedly  emphasized 
by  the  fact  that  deaths  have  been  placed  in  the  same  year  as  that 
in  which  they  were  recorded  in  the  companies'  annual  statements. 


40 


JOINT   MORTALITY   EXPEBIENCB. 


•Batrnwo  jaino 


♦  opiatns 


OiCi  •«* 


lOlOt-t*"* 


»-i^O  MC«ff« 


■eofluoNiri 
itjuaijn-oiiu.io 


to       MO-f 


ooeoi-i  eo>o 


•jDAnJOBlSoqiilo 


(M       tHCOi-* 


•B3H    JO    B38Va8|a 


wo  M<© 


eflOr-l  rH  l-(  l-l  •-(  CO 


itjoiBinoJio  prnj 

»a'B3H  JO  B38tK)Bia 


eoeoec>-iio 


0<©  «0  lO 


toeoeo  coMco^i-i 


■maiSiSg 
enoAJ3K  pa^ 

niWa  JO  B8BTK)8ia 


•*      ect^co 


(NC<I  <N  to 


00-^OS  N  rH 


•BiBoinojoqnx 


O  (M  1-H  ■*  1-1  I>0  (M  M*  T}<CO00  >-i  i-H  C<1  ■*  f-H 


•3 


•Bjomnx 


COrH       OOeO  lOC^  MiO  rJiNOO 


•rasiJBUinaqa 


•addlJO 


•pioqditi 


lO       00 1^ 


O       OiOOOOOOO 

O  T-l 


<;  o 
•♦J 


w  ..-4     Q     ^ 

1—102  0^32 


c  o 


3 

O 
..   >-. 

S  '- 
S  "^ 

K  o 

H    CO    rH 

H  <u  5 


o 
Is 


« 


bC-l 


£■« 

I— I  i^  o  c 

dill 


tx 


p 

g  ro  O  -ij 


w   i;    G  -<^ 

5S. 


GEOUP  INSURANCE. 


41 


fi 


w 

o 

h-1 

Fh 

w 

<5 

< 

U 

H 

li, 

w 

w 

<! 

vj 

O 

•sasn^o  aaqjo 


•sasuasia 
aiBjsojd  pno 
jCjBnjjn-ojfuao 


-B93ia  JO  B8ffB8S{a 


•jaAii  ;o  sisoqjjio 


O  IMCO 


OOi-i  -<tl  >-i 


lO  TjH  C<5  (N  O  1-H  00 


C<HO  i-i  rH  ^ 


00(NO(N  CO        CO 


CO  CO  CO  CO  >0  i-H 


T-H  i-H  (N         i-H 


•raai 
-Ban  JO  BasBasja 


•niajs;£g 
XJOiBtnojjo  pu'B 
jjBaH  JO  BasBasia 


•majsjtg 
BnoAjaNj  puB 
niBjg  JO  sasBasid 


■eisoinDjaqnx 


Bjoranx 
lU'exiSiiBVi 
jamo  pnB  aaauBO 


•msuBmnaiiH 


•addiJO 


•pioqd^tX 


Tl^  0>  C^l  1-H  <M  rH  lO 


lOlO-*l  rH  CO 


t-CO  O-^O        (M 


1— (  r-t 


CO  i-H>.  CO  CO  W  CO 


I-H  ICCO         (N 


N-*C^  rJH 


Tfi  1— I  irj  O  rH       cq 


rococo        (N 


COtJ<i-I  rHC^         r-{ 


i-(  1-H  O 


O  lO  05  t^ --I  «0  (M 
r-^  TjH  CO  IM  t^  (N 

(M 


OOlOiOi-H    O        OO'^'O    00  CD 
t^eO        i-HCO        CO(MCO(M>0 

T-H   CO 


O    .    •    -  a 
^  g  to 

CO    O    3    o    o 

^  2  fl  -^ 

p  a  Q)  -t-j  -t-*  A3 


E  "  >->  '-' 


0 

o 
« 
O 

< 
< 

O 

H 


42 


JOINT   MOIiXALlTY    EXl'IiRIBNCE. 


8  § 

w  1^ 


o 


«i 

^ 

mt^c 

c 

»-io»o 

Cl 

<0  CO  to  ^ 

t^ 

eocJc 

»r 

c<^<©^^ 

»c 

uidi'-oc 

CJ 

s 

IT 

f-ir)*(X) 

« 

^^iOt>i 

CO 

^ 

l-H  t— 

r^ 

t-l  I-H  I-( 

g:?:= 

«£ 

OiOi'S) 

f  '■£.  -C   X. 

"T 

a 

c 

Ujtr.-T-r 

CO 

•oooa 

T- 

^B 

•^■^■£1^ 

CO 

c 

COl-^C' 

u- 

^cTtiT 

O 

Oit^C^<r 

C^ 

m 

M  J ,«  H 

CS 

wo 

cr 

^n<z--o 

CI 

d 

H 

F- 

l-H      -r 

o 

o 

a 

«»     '~ 

M 

«» 

M 

«» 

«« 

IS 

ooc 

c 
c 

oog 

C 

8SS'3 

I-H 

3 

<N(M^C 

(NCCO 

c 

O  I'*  o  ^ 

^l 

o 

^  8 

c4"coa 

u 

•^  — '-* 

c 

o  rT—  '•': 

cT 

S 

■<i3 

"fl 

u- 

(NO 

CO  lo  -t  i"-: 

i^ 

< 

r- 

l-H 

w^ 

,-,     o 

CO 

>t 

w     *" 

M 

^- 

_«» 

(^ 

M 

•» 

CICO^ 

o>c— ( 

<c 

■«i<r^ooc^ 

1-1 

ccoc 

»o  t  r^ 

«c 

■^_1>.,.HCC 

M 

S    H 

.-H  locc 

c 

l^oeo 

t- 

<N_ 

e<3(M(M 

a 

-*o~Tjr 

o- 

orCcoc 

t>r 

OQOi^ 

c: 

OCCtJ* 

oc 

t^-Hco"-': 

c 

"S^ooy; 

a 

IM  OU3 

l^ 

OOOOOTf 

(N 

^  /i 

<w 

ec 

c^'oT 

c^ 

(N 

o" 

«©      "" 

M 

e« 

s 

•» 

«» 

4^ 

t^ 

s 

<^ 

•*05r- 

ir. 

^ 
^ 

■^  rHT> 

b- 

posccco 

•<J< 

o 

^ 

o 

eooJa 

« 

<Nl--^CO 

»c 

5- 

»or>^o»-'; 

t>^ 

«Dl>C< 

»HTj<<0 

c; 

»-hO«0  0 

(N 

V 

-2 

(^ 

i-H  r-i 

l-H  l-H  r-l  I-H 

(1< 

a 

g 

-2 

IV» 

_     fi. 

s 

(NCOi-H 

CC 

Si 

COOO 

cc 

1 

p-^oscc 

«q 

> 

»o 

r)<^fC 

oc 

'e 

<©C5«5 

(M 

5>5 

eo-Hi-Icq 

T}5 

)^ 

-^ 

rH  ro- 

": 

'S 

00  t>. 

«: 

-O 

i-HC<IOO 

•>* 

o 

(^ 

rl 

:h 

r-c— IC^— 1 

i-O 

Oh 

_    o 

^ 

CL, 

s 

^ 

;3 

1 

3 

;2; 

3  S 

■g 

cs  ICCC 

c 

■<s» 

i-co-"** 

^ 

O^iOOC 

-* 

<Q 

1^ 

(N  ^ 

oc 

oo 

^ 

CCMC^IC 

■^ 

>> 

1— 

J^ 

(^ 

I-H 

(N 

i 

— 1— (Ml-H 

o 

Oh 

—    *:;> 

-      Q 

o^ 

Hs 

_  'O 

coooc 

^ 

OSO(N 

rH 

•^ 

(MCOt^Tt* 

o 

2  g 

!S> 

— iCO(N 

r^ 

"C 

lOr-lO 

«c 

OOOt^CC 

2  o 

•1 

o  »o«c 

i> 

S 

OOCO 

t^ 

<o 

OOC^  .-H^t- 

l-H 

^& 

r-Tcocc 

oc 

^      t 

oTo" 

a- 

COO-'*  X 

'S 

u 

'"' 

'" 

fe: 

I-H  I-H 

■* 

o 

~  o 

cr 

a: 

• 

£ 

t: 

■^3     ■ 

o 

a 
o 

o: 

a    : 

o 

c 

O  bD 

^ 

I 

c 

u 

t-  - 

o 

3 

^    (S 

'31= 

05 

O 

^   c3 

e 

c 

. 

.3  & 

2d 

oi  g  a  bi 

1 

^ 

II 

T3   "   «   „, 

S  o  c3,£ 

1^" 

"a 

o  H  =^ 

-►J 

'c. 

t  »-*"    1-1 

O   o  ^ 

g 

^ 

s'5  gi 

1 

GKOUP   INSUEANCE. 


43 


TABLE  V. 

Experience  by  Policy  Years. 


By  Numbers  of  Lives. 


Years 
Exposed. 


Actual 
Deaths. 


Expected 
Deaths 
M.-A. 
Table. 


Per 
Cent. 


By  Amounts  of  Insurance. 


Amounts  Ex- 
posed. 


Actual 

Expected 

Losses. 

Losses  M.- 

A.  Table. 

Per 
Cent. 


Entire  Premium  Paid  by  Employer. 


0 

83,967 

413 

604.4 

68.3 

1 

75,627 

504 

533.6 

94.5 

2 

27,990 

186 

200.1 

93.0 

3 

18,712 

133 

135.8 

97.9 

4 

19,967 

120 

128.7 

93.2 

0-4 

226,263 

1,356 

1,602.6 

84.6 

$  55,263,376 
53,243,475 
17,194,505 
10,726,562 
11,663,809 


$297,058 

385,370 

129,302 

82,946 

77,263 


$148,091,727  $971,939 


$  423,427 

389,291 

131,830 

86,110 

86,527 


$1,117,185 


70.2 
99.0 
98.1 
96.3 
89.3 


87.0 


One-half  of  Premium  Paid  by  Employer. 


0 

2,196 

8 

17.4 

46.0 

1 

7,727 

75 

63.5 

118.1 

2 

7,683 

91 

66.7 

136.4 

3 

1,165 

6 

11.0 

54.5 

0-3 

18,771 

180 

158.6 

113.5 

1,779,626$     8,000 

6,443,750      65,250 

6,423,250      81,750 

291,375        1,500 


$14,938,001|$156,500 


13,842     57.8 

52,541]  124.2 

56,176  145.5 

2,637j    56.9 


$125,1961  125.0 


One-fourth  of  Premium  Paid  by  Employer. 


0 

244 

2 

1.8 

111.1 

1 

8,318 

57 

67.8 

84.1 

2 

7,326 

82 

63.3 

129.5 

3 

1,960 

27 

14.5 

186.2 

4 

1,913 

36 

14.9 
162.3 

241.6 

0-4 

19,761 

204 

125.7 

220,841 
4,580,925 
4,129,450 
1,952,750 
1,905,800 


1,500 
24,000 
42,450 
26,100 
36,000 


$12,789,766|$130,050 


B  1,583 
33,802 
31,501 
14,479 
14,832 


$  96,197 


94.8 

71.0 

134.8 

180.3 

242.7 


135.2 


None  of  Premium  Paid  by  Employer. 


0 

6,917 

76 

71.8 

105.8 

1 

17,638 

230 

195.5 

117.6 

2 

14,599 

231 

172.0 

134.3 

3 

6,767 

156 

104.0 

150.0 

4 

195 
46,116 

1 

1.3 

76.9 

0-4 

694 

544.6 

127.4 

$  4,970,155 

16,0.52,183 

14,100,546 

10,993,706 

90,631 

$46,'207,221 


$  60,022 

275,170 

277,699 

265,605 

715 


$879,?  11 


$  59,345!  101.1 
207,258 1  132.8 
194,492  142.8 
167,538  158.5 


701 

$629,334 


102.0 


139.7 


The  consequence  is  that,  owing  to  delays  that  sometimes  arise  in 
reporting  deaths,  some  deaths  are  recorded  in  policy  year  ''  1 " 
that  did  actually  occur  in  policy  year  "  0."  However,  in  order  that 
the  death  rates  shown  should  not  be  understated  care  was  taken 
to  include  those  deaths  which  occurred  in  1917  but  which  were  not 
reported  until  after  the  making  up  of  the  annual  statements  for 
that  year. 

The  experience  in  the  three  classes  Avhere  the  employer  did  not 
pay  the  whole  of  the  premium  shows  very  clearly  by  a  rate  of  mor- 
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tality  rog-ularly  increasing  Avith  duration  that  selection  has  been 
exercised  hy  the  persons  insured  against  the  insuring  companies. 

Mortality  by  Occupations  amongst  Groups  upon  which  the 

Premium  is  Paid  by  the  Employer  Excluding  the 

Experience  in  Policy  Year  "0." 

In  view  of  the  light  mortality  shown  to  occur  in  policy  year 
"0,"  Table  II  has  been  reconstructed  by  eliminating  the  experience 
in  that  year.  The  result  of  this  elimination,  shown  in  Table  VI, 
is  very  interesting.  The  actual  deaths  for  iron  and  steel  in- 
dustries are  109  per  cent,  and  118  per  cent,  of  the  expected  by 
numlicrs  and  amounts  respectively.  The  mortality  in  steel 
foundries  and  rolling  mills  is  shown  to  be  very  unfavorable,  being 
142  per  cent,  of  the  expected  by  lives  and  157  per  cent,  by  amounts. 
In  the  leather  industry,  the  percentages  are  126  by  numbers  and 
136  by  amounts.  The  mortality  in  tanneries  is  no  less  than  149 
per  cent,  of  the  expected  by  numbers  and  155  per  cent,  by  amounts. 
The  mortality  in  the  furniture  and  woodworking  and  textile  in- 
dustries does  not  show  nearly  so  favorably  as  before  the  first  year's 
experience  was  eliminated.  In  the  former  the  percentages  are  88 
by  numbers  and  95  by  amounts  and  in  the  latter  90  by  numbers 
and  97  by  amounts.  For  all  industries  combined  the  actual  deaths 
are  94  per  cent,  of  the  expected  by  lives  and  97  per  cent,  by 
amounts.  In  the  class  "Trade  and  Service,"  the  percentages  are 
79  by  numbers  and  85  by  amounts.  The  mortality  in  the  "  Elec- 
tric Light  and  Traction  "  class  consisting  of  electric  and  street  rail- 
roads, subways  and  elevated  railroads  and  electric  light  and  power 
companies  is  distinctly  unfavorable,  being  130  per  cent,  of  the  ex- 
pected by  lives  and  136  per  cent,  by  .amounts. 

Incidence  of  Mortality  by  Age  Geoups. 

Table  VII  shows  the  experience  by  attained  ages  upon  groups 
upon  which  the  employer  pays  the  entire  premium,  excluding  the 
experience  in  industries  of  a  hazard  clearly  above  the  average.  All 
the  data  used  in  Table  II  has  been  used  in  compiling  Table  VII, 
except  that  the  experience  under  steel  foundries  and  rolling  mills, 
tanneries,  electric  and  street  railroads,  subway  and  elevated  rail- 
roads and  electric  light  and  power  companies  has  been  excluded. 
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The  experience  for  policy  year  "  0 "  is  separated  from  the  ex- 
perience for  policy  years  one  to  four,  because  the  experience  in 
that  year  has  been  shown  to  be  extremely  light  and  not  indicative 
of  what  the  mortality  is  likely  to  be  later  on. 

The  actual  deaths  for  policy  years  one  to  four  for  all  ages  com- 
bined have  been  88  per  cent,  by  numbers  and  90  per  cent,  by 
amounts,  of  the  expected  by  the  Medico-Actuarial  Table.  The  expe- 
rience is  shown  to  be  very  favorable  both  at  the  younger  and  older 
ages  but  between  ages  forty  and  sixty-five  the  Medico-Actuarial 
Table  shows  a  distinct  weakness  as  a  measure  of  the  mortality  to 
be  expected  under  group  policies.  This  is  partly  due  probably  to 
a  strong  tendency  for  employees  of  middle  age  to  understate  their 
ages.  A  workman  over  fifty  years  of  age  is  very  liable  in  seeking 
employment  to  understate  his  age  from  the  fear  that  knowledge  of 
his  actual  age  might  count  against  him  in  securing  a  position. 
Evidence  of  this  is  shown  by  the  fact  that  understatements  of  age 
at  the  older  ages  frequently  appear  in  the  settlement  of  death 
claims.  The  only  way  that  a  company  can  protect  itself  is  by 
charging  rates  high  enough  at  these  ages  to  cover  misstatements. 
It  is  not  practicable  to  reduce  the  sum  insured  to  the  amount  that 
the  actual  premium  paid  would  have  purchased  at  the  correct  age, 
because  the  employer  wishes  insurance  for  stated  amounts  and 
requires  pajrment  of  claims  in  full  regardless  of  technicalities. 

An  examination  of  the  ratios  of  actual  to  expected  deaths  shows 
that  the  Medico-Actuarial  Table  is  not  entirely  a  suitable  standard 
of  measurement  in  an  investigation  of  mortality  under  group 
policies.     It  has  been  used  for  want  of  a  better  one. 

In  Table  YII  the  expected  deaths  have  been  calculated  by  the 
American  Table  as  well  as  by  the  Medico-Actuarial  Table.  It  is 
obvious  that  the  American  Table  is  still  less  suitable  and  it  is 
needless  to  point  out  tliat  it  is  not  a  table  that  should  be  used  in 
premium  computations.  By  the  American  Table  the  ratios  of 
actual  to  expected  by  amounts  of  insurance  for  age  groups  under 
forty-five  vary  from  35  per  cent,  to  55  per  cent.  It  is  also  shown 
that  the  American  Table  of  Mortality  is  an  unsuitable  one  for  use 
in  valuation  requiring  as  it  does  for  policies  issued  at  rates  below 
net  American  premiums  (and  the  experience  appears  to  justify 
such  rates)  a  large  deficiency  reserve  computed  for  the  term  for 
which  renewal  of  policy  contracts  is  guaranteed. 
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TABLE  VII. 

Experience  by  Attained  Age  upon  Groups  upon  which  the  Employer 

Pays  Entire  Premium  Excluding  Groups  in  Extba 
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Conclusion". 

The  present  experience  is  not  of  great  volume  and  it  is  imma- 
ture. The  volume  is  not  sufficient  to  warrant  the  inclusion  of 
tables  shovidng  the  death  rates  experienced  in  each  industry  sepa- 
rately for  age  groups  with  a  corresponding  analysis  of  deaths  by 
causes. 

The  period  under  review  has  been  one  of  extraordinary  indus- 
trial activity  occasioned  directly  or  indirectly  by  the  War.  The 
present  abnormal  conditions  may  have  influenced  the  mortality  ex- 
perienced to  some  degree. 

What  effect  upon  the  mortality  under  group  policies  there  may 
be  in  the  future  from  the  accumulation  of  retired  and  partially 
disabled  persons  upon  whose  lives  insurance  may  be  continued  at 
the  option  of  the  employer  by  continuation  of  premium  payments 
by  him  and  what  effect  a  period  of  depression  with  a  probable 
reduction  in  labor  turn-over  may  have  cannot  be  foretold,  but  it 
is  believed  that  in  the  absence  of  any  available  statistics  this 
experience  will  be  of  value  if  used  conservatively  and  witli  full 
consideration  given  to  its  limitations. 

The  authors  are  indebted  to  the  executive  officers  of  the  com- 
panies with  which  they  are  associated  for  their  permission  to  pub- 
lish this  experience. 

Appendix. 

Classification  of  Occupations  for  Group  Insurance  Experience. 

1  I.    Agriculture   (Including  Nurserymen) 

II.    Extraction  of  Minerals 

2  1.  Coal  Mine 

3  2.  Metal  Mine 

4  3.  Quarries 

5  4.  Oil  and  Gas  Wells 

6  5.  Salt  Production 

III.     Manufacturing  and  Mechanical  Industries 

7  1.  Construction  (Steel,  Wood,  Briclv,  Stone) 
2.  Chemical  and  Allied  Industries 

8  (a)  Fertilizer  Factories 

9  (&)  Paint  and  Varnish  Factories 
10             (c)  Explosives 
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11  (d)  Soap,  Tallow  and  Gluo 

12  (e)   Other  Chemicals 

3.  Clay,  GlasB  and  Stono 

13  (a)  Brick,  Tile,  Terra  Cotta  and  Pottery 

14  (b)  Glass  Factories 

15  (c)  Lime,  Cement  and  Gypsum 
36  (d)  Marble  and  Stone  Yards 

4.  Clothing  Industries 

17  (a)  Clothing  Factories 

18  (b)  Corset  Factories 

19  (c)  Glove  Factories 

20  (d)  Hat  Factories  (Wool  and  Felt) 

21  (e)  Shirts,  Collars  and  Cufifs 

22  (/)  Furriers 

5.  Food  and  Kindred  Industries 

23  (a)  Bakers  and  Confectioners 

24  (ft)  Dairy  Products 

25  (c)  Fish  Curing  and  Packing 

26  (d)  Flour  and  Grain  Mills  and  Elevators 

27  (e)  Fruit  and  Vegetable  Canning 

28  (/)  Slaughter  and  Packing  Houpos  and  Stock  Yards 

29  (g)  Sugar  Factories  and  Refineries 

6.  Iron  and  Steel  Industries 

30  (a)  Agricultural  Implements,  Wagons  and  Carriages 

31  (&)  Automobiles 

32  (c)  Car  and  Railroad  Shops 

33  (d)  Iron  Foundries 

34  (e)  Shipbuilding 

35  (/)  Smelting  and  Refining 

36  (g)  Steel  Foundries  and  Eolling  Mills 

7.  Leather  Industries 

37  (a)  Light  Leather  Goods 

38  (b)  Shoe  Factories 

39  (c)  Tanneries 

40  (d)  Heavy  Leather  Goods 

8.  Liquor  and  Beverage  Industries 

41  (a)  Breweries 

42  (b)  Distilleries 

43  (c)   Other  Liquor  and  Beverage  Factories 

9.  Lumber  and  Furniture 

44  (a)  Furniture  and  Woodworking 

45  (b)  Musical  Instruments — Pianos,  Organs,  etc. 

46  (c)  Saw  and  Planing  Mills,  Lumberyards 

47  (d)  Woodsmen  and  Loggers 

10.  Metal — Other  than  Iron  and  Steel 

48  (a)  Brass  and  Copper 

49  (b)  Gold  and  Silver 

50  (c)  Lead  and  Zinc 
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51  (d)  Tin  Plate,  Tinware  and  Enamelware 

52  (e)  Machine  Shops  and  Light  Metalware 

53  11.  Paper  and  Pulp  Mills 

54  12.  Printing,  Bookbinding  and  Publishing 

13.  Textile  Industries 

55  (a)  Carpets,  Eugs,  Felts,  etc. 

56  (6)  Cotton 

57  (c)  Hemp  and  Jute 

58  (d)  Knitting  Mills,  including  Hosiery 

59  (e)  Lace  and  Embroidery 

60  (/)   Linen 

61  (g)  Eope  and  Cordage 

62  (7^)  Silk,  Satin,  Plush,  etc. 

63  (i)    Bleaching,  Dyeing,  Printing  and  Finishing 

64  <j)   'Woolen  and  Worsted  Mills 

14.  Miscellaneous  Industries 

65  (a)  Brooms  and  Brushes 

66  (6)  Buttons 

67  (c)  Cigars  and  Tobacco 

68  (d)  Electric  Light  and  Power 

69  (e)  Electric  Cables  and  Supplies 

70  (/)   Gas  Works 

71  (g)  Oil  Eefineries 

72  (h)  Eubber 

73  (i)   Straw  Hats,  etc. 

74  (j)   Firearms 

75  (fc)  Instruments  of  Precision  (Watches,  Clocks,  Jewelry,  etc.) 

76  (i)   Miscellaneous 

rv.    Transportation 

1.  Water  Transportation 

77  (a)  Employees  on  Vessels 

78  (6)  Harbor  and  Dock  Employees 

79  2.  Eoad  Construction  (Including  Sewers,  Bridges,  etc.) 

80  3.  Electric  and  Street  Eailroads 

81  4.  Livery  Stables,  Bus,  Cab,  Truck,  Transfer 

82  5.  Steam  Eailroads 

83  6.  Express  Companies 

84  7.  Telegraph  and  Telephone 

85  8.  Subway  and  Elevated  Eailroads 

V.  Trade 

86  1.  Clerical  (Banks,  Insurance,  etc.,  and  OflSce  Forces) 

87  2.  Wholesale  Merchants  and  Dealers 

88  3.  Eetail  Merchants  and  Dealers 

89  4.  Warehouses  and  Cold  Storage  Plants 
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VI.  Tublic  Service 
1.  Federal,  State,  County  and  City— Officials  and  Employoes  other  than 
Clerical 

90  (a)  Policemen 

91  (6)  Firemen 

92  VIT.  Professional  Service 

VIIT.  Domestic  and  Personal  Service 

93  (a)  Hotels  and  Restaurants 

94  (&)  Laundries 

95  IX.  Miscellaneous  Groups 
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MOETALITY  BY  OeDEE  OF  BlETH. 


BY  PERCY  H.  EVANS. 


George  Henry  Lewes  remarked  that  it  is  a  profound  mistake  to 
suppose  that  wherever  we  can  form  clear  ideas,  not  in  themselves 
contradictory,  these  ideas  must  of  necessity  represent  truths  of 
nature.  Liability  to  this  particular  error,  by  which  mere  sub- 
jective sequences  are  mistaken  for  correlations  of  experience,  is  the 
chief  danger  in  the  urge  of  the  human  instinct  for  rationalizing 
all  sense  impressions  in  a  universe  where.  Professor  Karl  Pearson 
contends,  the  field  of  science  is  much  more  consciousness  than  an 
external  world.  Hence,  in  connection  with  the  present  subject, 
"when  a  character  is  said  to  be  favored  by  natural  selection,  the 
biometricist  demands  investigation  of  the  death  rate  of  individuals, 
with  or  without  the  character." 

Sir  Francis  Galton,  in  "Inquiries  into  Human  Faculty"  (1883), 
suggested  the  possible  existence  of  a  correlation  between  the  num- 
ber of  offspring  and  their  vitality  and  fitness,  or  at  least  certain 
characteristics  more  or  less  favorable  to  survival.  Galton  quotes 
with  apparent  approval  the  dictum  that  members  of  large  families 
are  on  the  whole  the  strongest.  Since  the  foundation  of  eugenics 
and  proceeding,  perhaps,  from  this  suggestion,  has  followed  a  group 
of  related  problems  of  interest  not  only  to  life  insurance  companies 
in  the  selection  of  risks,  but  to  every  person  charged  with  the  selec- 
tion of  men  and  women  for  any  other  purpose,  such  as  employment 
or  marriage.  Are  members  of  large  families  of  children  of  healthy 
stock  the  better  risks?  Is  this  true  of  the  higher  birth-ranks? 
Are  elder-born  children  (first  and  second  orders)  inferior  risks, 
(a)  from  birth  to  adolescence,  (h)  after  maturity?  In  the  answers 
to  these  questions  centers  a  controversy  more  or  less  heated  be- 
tween the  Neo-Malthusians,  birth-control  and  small-family  enthu- 
siasts and,  on  the  other  hand,  those  who  from  various  points  of 
departure  view  with  horror  what  they  regard  as  race-suicide,  fore- 
seeing increased  degeneracy  and  ultimate  race  decay  immediately 
reflected  in  the  falling  birth-rates.  The  following  are  examples  of 
the  evidence  broudit  to  bear  on  these  matters. 


64  MOKTALITY    iJY    OUUKK   OF    BIItTlf. 

In  studies  of  381  inmates  of  a  tuberculosis  sanatorium  flrawn 
from  a  group  of  2,1G4  siblings,  Karl  Pearson  (Gallon  Professor  of 
Eugenics,  University  of  London)  finds  a  marked  preponderance  of 
first  and  second  born  ofTspring.  His  conclusion  is  that,  whether 
we  arc  dealing  with  tuberculous  stocks  or  cases  having  no  parental 
history  of  tuberculosis,  the  first  and  second  born  appear  subject 
to  tul)crculosis  at  a  very  much  higher  rate  than  the  later  l/orn.  In 
furtliLT  discussion  of  tlic  subject  he  says: 

"If  our  observations  are  correct,  and  I  believe  them  to  be  so, 
then  the  mental  and  pliysical  condition  of  the  first  and  second 
born  members  of  a  family  is  differentiated  from  that  of  later  mem- 
bers. They  are  of  a  more  nervous  and  less  stable  constitution.  We 
find  that  the  neurotic,  the  insane,  the  tuberculous,  and  the  albinotic 
arc  more  frequent  among  the  elder  born." 

In  contrast  with  the  conclusions  of  Professor  Pearson,  the  editor 
of  The  Journal  of  Heredity,  Mr.  Paul  Popenoe,  furnishes  in  the 
September,  1916,  issue  an  investigation  of  data  obtained  from  the 
Genealogical  Record  Office  (Dr.  Alexander  Graham  Bell,  Director) 
covering  803  long-lived  subjects  out  of  5,689  siblings.  The  cases 
selected  were  persons  aged  90  and  over,  including,  however,  a  few 
between  80  and  90.  The  facts  as  observed  show  a  striking  pre- 
ponderance of  first-born  among  these  802  aged  lives.  Thus  27.05 
per  cent,  were  first-born;  15.01  per  cent,  second-born;  13.59  per 
cent,  third-born,  etc.  To  square  these  results  with  the  supposed 
inferiority  of  first-born  it  is  suggested  that  there  has  been  a  more 
stringent  natural  selection  at  birth  and  that  first-born  are  invested 
with  a  somewhat  mysterious  character  of  variability  with  respect 
to  longevity. 

The  aspect  of  this  group  of  problems  advanced  by  advocates  of 
birth-control  and  the  small-family  system  is  found  in  the  propo- 
sition that  unregulated  child-bearing  means  progressive  decline  in 
maternal  vitalit}^,  accompanied  by  progressive  debility  of  offspring. 
A  writer  in  the  Birth-Control  Review  (Feb.,  1917)  thinks  it  hardly 
necessary  to  offer  proof  of  "such  a  simple  truth."  Mr.  H.  H. 
Hibbs,  in  the  Quarterly  Puhlication  of  the  American  Statistical  As- 
sociation, Sept.,  1915,  "Infant  Mortality  and  the  Size  of  the  Fam- 
ily," says:  "There  is  abundance  of  evidence  to  show  that  the  rate 
of  infant  mortality  increases  with  the  size  of  the  family,  and  no 
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small  amount  of  evidence  to  show  that  the  mortality  rate  for  chil- 
dren and  even  adults  is  greater  in  large  families  than  in  small." 

It  is  not  the  present  purpose  to  discuss  the  statistical  methods 
followed,  such  as  the  assumption  by  Professor  Pearson  of  equal 
distribution  of  birth  ranks,  very  conclusively  disposed  of  by  Mr. 
T.  B.  Macaulay  (Eemarks,  Eugenics  Congress,  1912) ;  or  the 
systematic  errors  likely  to  ensue  from  a  certain  bias  in  reporting 
the  facts  of  descent.  A  prepossession  in  favor  of  the  first-begotten 
has  existed  since  biblical  times. 

The  frequency  of  deaths  by  tuberculosis  has  its  mode  in  the 
adult  age  group  30-40.  The  neuroses  and  particularly  insanity, 
grouped  by  Pearson  with  tuberculosis  for  the  purpose  in  hand,  are 
disorders  of  the  adolescent  and  adult.  If,  therefore,  as  concluded 
by  Professor  Pearson,  first  and  second  born  lives  are  weighted 
with  tuberculosis  and  degenerative  impairments  in  the  ratios  re- 
spectively of  168  per  cent,  and  122  per  cent,  of  the  average,  we 
should  expect  the  fact  to  be  clearly  reflected  in  any  adult  mortality 
experience  of  homogeneous  lives  where  the  order  of  birth  is  taken 
into  account.  If,  on  the  other  hand,  as  concluded  by  the  editor 
of  The  Journal  of  Heredity,  the  first-born  are  more  likely  to  reach 
old  age  than  later-born  children  in  the  proportion  of  27  to  12,  then 
this  difference  in  vitality  must  be  expected  to  show  at  inferior  ages, 
since  in  order  to  reach  old  age  it  is  necessary  to  live  a  long  time. 
If  such  a  mortality  experience,  based  upon  sufficiently  large  num- 
bers to  produce  a  relatively  small  probable  error,  with  a  length  of 
exposure  warranting  confidence  in  the  results,  does  not  show  a 
marked  superiorit}^  or  inferiority  in  the  vitality  of  the  elder  born 
we  are  justified  in  rejecting  the  conclusions  of  both  parties  as  due 
either  to  faulty  logic  or  errors  in  fact. 

In  order  to  shed  some  light  on  this  vexed  question  the  following 
mortality  experience  of  the  Northwestern  Mutual  Life  Insurance 
Company  is  offered.  The  data  cover  9,140  standard  lives  insured 
at  ages  15  to  65  in  the  years  1885  to  1888  and  exposed  to  the 
policy  anniversaries  in  1915.  Suitable  precautions  were  taken  to 
exclude  all  cases  of  doubtful  order,  but  152  apparent  twins  were 
retained  in  the  appropriate  ranks.  The  expected  mortality  was 
computed  by  the  American  Experience  table,  with  the  following 
results : 
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COMPARATIVE  MORTALITY  BY  ORDER  OF  BIRTH. 

9,140  Lives  Insured  1885-1888  under  9,595  Policies  Exposed  to  Anniveb- 

saries  in  1915. 

American  Experience  Mortality. 


Birth  Rank. 

Lives. 

DcathB. 

Expected. 

Per  Cent. 

Average  Age 
at  Entry. 

1 

3,G73 
2,1'Jl 
1,341 
774 
490 
297 
185 
189 

519 
303 
162 
92 
73 
33 
27 
31 

752 

429 

261 

150 

94 

58 

38 

35 

69.1 
70.6 
62.2 
61.4 
77.4 
57.2 
71.2 
89.5 

31 
31 
30 
31 
31 

31 
31 
31 

2 

3 

4 

5 

6 

7 

8  and  above 

Totals 

9,140 

1,240 

1,816 

68.3 

First-born 

3,673 

5,467 

519 
721 

752 
1,064 

69.1 
67.8 

Second  and  above 

First  and  second 

Third  and  above 

5,864 
3,276 

822 
418 

1,181 
635 

69.6      i 
65.8      1 

The  group  "8  and  above"  includes  eases  to  and  including  the 
thirteenth  consecutive  order  and  one  life  in  the  sixteenth. 

The  aggregate  mortality  was  68.3  per  cent,  of  the  American  table 
by  lives  and  71.2  per  cent,  by  policies.  The  experience  by  amounts 
was  not  taken.  The  company's  general  experience  under  75,291 
policies  issued  1885-1890,  of  which  9,865  were  terminated  by 
death,  was  75.1  per  cent,  by  amounts.  It  is  well  known  that  under 
usual  conditions  the  mortality  by  amounts  will  be  slightly  higher 
than  by  policies  and  both  higher  than  the  experience  by  lives. 

The  high  rate  of  mortality  in  the  group  including  the  eighth 
and  subsequent  orders  will  be  of  interest  to  the  advocates  of  the 
small  family  system  and  if  substantiated  by  statistics  on  a  broader 
basis  the  facts  may  be  of  value  in  risk  selection.  Lest  the  group 
be  misleading  the  following  details  are  given : 


Order. 

Lives. 

Deaths. 

Expected. 

Per  Cent. 

8 

9 

10 

97 
49 
22 
10 
11 

10 

7 
8 
3 
3 

16.2 
9.1 
4.7 
2.1 
2.6 

61.9 

77.1 

169.2 

146.2 

114.7 

11 

12  and  over 

Total 

189 

31 

35 

89.5 
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These  lives  are  from  the  insuring  class,  presumably  living  in 
comfortable  circumstances.  If  the  mortality  in  the  higher  birth 
ranks  of  this  class  be  found  consistently  in  excess  the  cause  .must 
be  attributed  to  the  physical  consequences  of  carrying  propagation 
beyond  the  normal  limits  of  maternal  endurance.  In  this  connec- 
tion it  is  of  interest  to  notice  a  study  of  2,964  siblings  by  Dr. 
Alexander  Graham  Bell  {Journal  of  Heredity,  July,  1917)  from 
which  the  editor  concludes  that  "the  proportion  of  children  who 
live  to  old  age  increased  with  the  size  of  family  up  to  10  children, 
and  beyond  that  it  fell.  There  thus  seemed  to  be  a  limit  to  the 
size  of  family  consistent  with  the  production  of  long-lived  off- 
spring, but  this  limit  is  very  much  higher  than  popular  ideas 
would  lead  one  to  believe." 

In  order  to  test  the  possibility  that  members  of  small  families 
may  have  materially  influenced  the  experience  in  the  first  two 
birth  ranks  a  separate  count  was  made  of  the  6,992  lives  found  to 
belong  to  families  of  three  or  more  children.  The  count  resulted 
as  follows: 


siblings  In  Family. 

Less  than  three 

Lives. 

Deaths. 

Expected. 

Per  Cent. 

2,148 
6,992 

307 
933 

438 

1,378 

70.1 
67.7 

Three  or  more 

All  lives 

9,140 

5,864 

1,240 

822 

1,816 
1,181 

68.3 
69.6 

All  first-  and  second-born 

Although  the  experience  with  152  cases  of  apparently  twinborn 
offspring  in  10  consecutive  birth  ranks  included  in  the  total  covered 
only  20  deaths,  the  details  may  be  of  use  to  someone  and  are  here 
given.  In  any  extensive  investigation  of  the  vitality  of  twins  it 
would  be  desirable,  if  possible,  to  separate  the  duplicate  twins  from 
those  merely  twin-born  (P.  Galton,  Inquiries  into  Human  Faculty, 
1883;  H.  H.  Newman,  The  Biology  of  Twins,  1017). 


Mortality  of  152  Twins  by  Order  of  Birth. 


Order. 

Lives. 

Deaths. 

Expected. 

Per  Cent. 

First 

46 
106 

8 
12 

9.7 
19.8 

82.3 
60.1 

Second  and  above 

First  and  second 

74 
78 

12 

8 

16.9 
12.7 

71.0 
63.0 

Third  and  above 

All  orders   . 

152 

20 

29.6 

67.7 
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In  his  "First  Study  of  the  Statistics  of  PiiliiKuiary  Tu!)ercu- 
losis''  Professor  Pearson  said: 

"In  ^'eneral,  wlietlier  we  deal  with  all  tuberculous  stoeks,  or 
only  with  those  havinj^  no  parental  history,  the  elder  offspring, 
especially  the  first  and  second,  appear  subject  to  tuberculosis  at  a 
very  much  hif^her  rate  than  the  younger  members.  If  thig  special 
incidence  on  the  earlier  be  found  to  be  true  for  other  forms  of 
pathological  heritage,  Ave  have  found  a  very  serious  factor  of  na- 
tional deterioration  introduced  l)y  the  growing  limitation  of  the 
family." 

The  following  tabulation  of  the  causes  of  1,240  deaths  among 
our  9,140  siblings  fails  to  support  the  conclusion.  The  tabulation 
includes  for  comparison  the  percentages  from  each  cause  to  the 
total  number  of  deaths  from  all  causes  based  upon  54,130  deaths 
in  the  experience  of  the  Northwestern  Mutual  Life  Insurance  Com- 
pany and  17,792  deaths  tabulated  by  the  Medico- Actuarial  Com- 
mittee. 


Cause  of  Death. 


First-  and 
Second-Born 


No. 


Per 
Cent. 


Third 
and  Later. 


No. 


Per 

Cent. 


N.  W.  M.  L.;       M.-A. 
Percentage  !    SUndard 


of  54.130 

Deaths, 

1858-1916. 


Percentage 

of  17,792 

Deaths, 

1885-1908. 


Tuberculosis  of  lungs 

Pneumonia 

Nephritis 

Typhoid 

Organic  heart  disease 

Apoplexy  and  softening  of  brain 

Cancer 

Suicide 

All  other  causes 

Total 


74 
57 
99 
42 
65 
50 
37 
30 
368 


9.0 
6.9 
12.0 
5.1 
7.9 
6.1 
4.5 
3.6 


41 
32 
36 
20 
35 
32 
26 
18 
178 


9.8 

7.7 
8.6 
4.8 
8.4 
7.7 
6.2 
4.3 


9.6 
7.9 
7.7 
4.3 
7.4 
7.3 
5.9 
2.8 


12.5 
8.7 
7.2 
7.3 
6.6 
7.1 
5.0 
3.4 


822 


418 


Eeverting  to  the  claims  for  and  against  the  elder  born,  it  is  sub- 
mitted that  the  experience  herein  set  forth  fails  to  show  deviations 
of  sufficient  weight  to  furnish  any  evidence  either  for  or  against 
the  first-born  or  the  first  two  orders  as  against  later-born  offspring 
so  far  as  adult  ages  are  concerned.  Of  course  it  still  remains  to  be 
considered  whether,  if  either  class  is  in  fact  inferior  at  birth,  a 
process  of  natural  selection  during  the  infantile  ages  may  not 
leave  to  insurance  experience  a  group  of  adult  survivors  whose  aver- 
age vitality  is  as  good  as  that  of  the  originally  superior  class. 
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However  this  may  be,  the  conclusion  seems  clear  that  an  ordinary 
insurance  company  taking  adult  lives  only  may  safely  disregard 
the  order  of  birth  in  selecting  its  risks,  at  least  those  orders  prior 
to  the  tenth. 

The  group  of  questions  here  briefly  discussed  is  likely  to  receive 
considerable  attention  after  the  re-establishment  of  peace.  It  may 
be  thought  that  there  is  an  element  of  social  danger  in  the  popu- 
larization of  erroneous  conclusions  unfavorable  to  a  particular 
group  of  birth-ranks.  On  this  point  Mr.  Benjamin  Kidd  ("  Social 
Evolution,"  1894)  said:  "No  lesson  of  the  past  or  of  the  present 
can  be  more  obvious  than  that  men  never  have  been,  and  are  not 
now,  influenced  in  the  least  by  the  opinions  of  scientists  or  any 
other  persons,  however  wise,  as  to  what  the  result  of  present  con- 
duct, apparently  calculated  to  benefit  themselves,  may  be  on  gen- 
erations yet  unborn.*' 
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Determination  of  Makeham  Graduation  Con- 
stants iJY  Means  of  Equivalent  Ages. 


BT 

P.   C.   H.   PAPPS. 


The  object  of  this  note  is  to  suggest  a  method  of  fitting  a  mor- 
tality curve  following  Makeham's  second  modification  of  Gom- 
pertz's  Law.  This  method  is  believed  to  be  original  and  is  prac- 
tical rather  than  mathematical.  It  may  best  be  described  by  an 
actual  illustration  and  for  this  purpose  the  data  appearing  on 
pages  45  and  46  of  Volume  XVIII  of  the  Transactions  of  the  Actu- 
arial Society  will  be  used. 

Having  the  Exposed  to  Eisk  and  Actual  Deaths,  the  first  step  is  to 
calculate  the  Expected  Deaths  by  a  table  which  is  thought  to  con- 
form to  some  extent  to  the  ungraduated  data.  The  entire  data  is 
then  summed  in  four  groups  of  ages.  In  this  illustration  the  data 
from  ages  35  to  94  is  summed  in  four  groups  of  fifteen  ages  each. 
As  the  figures  are  to  be  used  merely  to  illustrate  the  proposed  plan, 
it  may  be  assumed  that  the  Expected  Deaths  shown  on  pages  45  and 
46  of  Volume  XVIII  are  obtained  from  using  a  standard  table. 
The  totals  are  as  follows: 


Ages. 

- 

Exposed  to  Risk. 

Actual  Deaths. 

Expected  Deaths. 

35-49 
50-64 
65-79 
80-94 

203,264 

212,896 

78,810 

7,592 

1,339 
4,095 
5,092 
1,360 

1,344 
4,149 
5,062 
1,369 

The  average  values  of  qx  for  each  of  the  age  groups  are  ascer- 
tained for  both  Actual  and  Expected  Deaths.  These  are  found  by 
dividing  the  Exposed  to  Eisk  into  the  Deaths  and  are  as  follows : 


Average  values  of  Qx. 

Ages. 

Actual. 

Expected. 

35-^9 

.006587 

.006612 

50-64 

.019235 

.019488 

65-79 

.064611 

.064230 

80^94 

.179136 

.180321 
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The  next  step  is  to  ascertain  the  ages  corresponding  to  tke 
average  values  of  qx  derived  from  the  Expected  Deaths.  This 
may  be  done  by  means  of  finite  differences  and  is  very  readily  done 
where,  as  in  this  case,  the  table  used  as  a  standard  follows  Make- 
ham's  first  modification  of  Gompertz's  Law.  The  table  is  based  on 
the  law 

Colog  px  =  OL-\r P(f- 

Therefore         '  pc^-=Co\og  px  —  ct 

and  ^_^Log{Cologpx  —  a)—'LogP^ 

Logc 

Making  use  of  this  formula  and  the  values  of  a,  Log  ^  and  Log  c 
given  on  page  44  of  the  volume  referred  to,  it  is  found  that  the 
equivalent  ages  for  each  age  group  are  43.869,  57.018,  70.907  and 
83.2^0. 

We  now  have  four  ages  and  four  corresponding  average  values 
of  qx  derived  from  the  exposed  to  risk  and  actual  deaths.  In  the 
formula 

Colog  px  =  a-{-i9x-\-  (SC 

there  are  four  unknowns,  so  a  curve  may  be  derived  to  pass  through 
the  four  average  values  at  the  ages  selected.  The  four  formulae 
will  be: 

Colog^,3.869  =  a  +  43.869t?+;»c^3.869^  0028708,  (1) 

Colog  P57.018  =  a  +  57.OI81?  +  /?c"-«^«  =  .0084351, 
Colog  P70.907  =  cc  +  70.907t?+  ^c^*'-^"^. 0290078, 
Colog  i>83.22o  =  a  +  83.220i?  +  /?c«3.22o  ^  .0857288. 

Differencing,  we  get 

IS-UDry  +  ^c^'-'^^^c"- 1*^  —  1)  =.0055649,  (2) 

13.889t?+  /?c"-«i«(c"-««''  —  l)  =.0205727,  (3) 

12.313i?  +  ^c^''»°Hc'-^^^  —  l)  =.0567210.  (4) 

From  (2)  and  (3) 
13.149  X  13.889t?+  13.889/3c''3-«««(c""»  — 1)  =.0772909, 
13.149  X  13.889??  +  13.149/3c"«^« (c"'««°  —  1)  =  .2705104. 
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DifTcrencin^', 

^p43.8no|  ]  ,'{.1  lOc'^""  (c'^"*'"  —  1 ) 

—  ]  3.889  (c'''"'»  —  l)}  =  . 1032105, 
^pO.Rfio  ( 1 .3  1  J  9p27.o38  _  27.038c'»- '" 

4- 13.889)  =.1032105.     (5) 

From  (3)  and  (4) 

13.889  X  12.313t?+12.313^c""^«(c'3««°  —  l)  =.2533117, 

13.889  X12.313t?+13.889^c'°°«^(c"-3^='  —  l)=. 7877980. 

Differencing, 

^^57.018^13  §89^13.880  (pl2.313_l) 

—  1 2.313  (c^3-8«»  —  1 ) )  =  .5344863, 

^^57.018  (13_g89c26.202  _  26.2026^^.880 

+  12.313)  =.5344863.     (6) 

Dividing  (6)  by  (5) 

13.889c^»-^°^  —  26.202c-^-"^«  +  12.313c"-^^^  _  .5344863 
13.149c"-«^«  —  27.038c"- ^*«~+13y889~"  ~7l9¥2T95 

=  2.766213.     (7) 

From  equation  (7)  the  value  of  c  must  be  found  by  trial.  As- 
sume that  log  c  =  .036,  .038  and  .040.  The  values  of  the  left- 
hand  side  of  equation  (7)  are  2.671994,  2.835825,  3.009541,  re- 
spectively. Then,  assuming  that  second  differences  are  constant, 
it  will  be  found  that  when  Wq,  w^  and  Wj  ^-re  the  three  values  of 
equation  (7)  tlie  actual  value  2.766213  corresponds  to  Wj. 41-55  and 
the  corresponding  value  of  log  c  is  .037165.  For  all  practical  pur- 
poses this  may  be  taken  as  .037,  but  the  original  value  will  be 
retained  for  this  illustration.  Using  the  value  .037165,  the  left- 
hand  side  of  equation  (7)  is  equal  to  2.766257,  which  only  differs 
by  .000044  from  the  true  value. 

By  means  of  equations  (5),  (2)  and  (1)  the  values  of  Log  jB,  t? 
and  a  are  successively  found.     The  values  are: 

a=      .0023698, 

I?  =  —  .00005789033, 
Log/8=    5.8524855, 
Logc=      .037165. 
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The  total  expected  deaths  according  to  the  resulting  table  are 
compared  with  the  actual  deaths  in  the  following  table.  The  dif- 
ferences are  also  compared  with  those  arising  from  the  original 
graduation. 


Ages. 

Actual 
Deaths. 

Expected 
Deaths. 

Dlflerences. 

Differences  In  Original 
Graduation. 

+ 

- 

+ 

- 

35-49 
50-64 
65-79 
80-94 
95-96 

13.39. 
4095. 
5092. 
1360. 
5. 

1354.7 
4101.5 
5083.7 
1360.5 
4.3 

15.7 
6.5 

.5 

8.3 

.7 

5.0 
54.0 

9.0 

30.0 
1.0 

Totals 

11,891. 

11,904.7 

11,891.0 

13.7 

22.7 
9.0 

13.7 

9.0 

68.0 
31.0 
37.0 

31,0 

"We  now  have  a  graduation  which  fits  fairly  well  and  it  is  possible 
to  repeat  the  process,  if  desired,  using  the  Expected  Deaths  just 
derived  in  order  to  find  equivalent  ages  for  the  same  age  groups. 
In  the  present  case  the  values  of  x  may  be  found  by  trial. 

Colog  px  =  a-\-dx-\-  ftc^. 

The  equivalent  ages  to  the  nearest  third  decimal  place  for  the 
several  age  groups  are  44.036,  57.036,  70.888  and  83.325.  Using 
these  ages  in  place  of  those  first  ascertained,  the  values  of  the 
constants  are  found  to  be  as  follows: 


«=■ 

.0034676, 

t?=- 

-  .00006247, 

Logi8  = 

5.8717516, 

Log  c=> 

.036948. 

The  table  derived  from  these  constants  gives  expected  deaths  as 
shown  at  the  top  of  the  next  page. 

It  will  be  seen  in  the  second  adjusted  graduation  that  the  dif- 
ference between  the  actual  and  expected  deaths  is  only  1.7  and  if 
the  difference  due  to  ages  95  and  96,  which  are  beyond  the  ages  used 
in  the  graduation,  be  eliminated,  the  total  difference  is  only  .9. 
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Arcs. 

Actual 
DcatlM. 

Kxpcctcd 
Uc-atlw. 

DlOerencM  by  Various  Graduailorui. 

Bccond  Adluatefl. 

Flnt  Adjusted. 

Original. 

+ 

- 

+ 

- 

+ 

- 

35-49 
50-64 
65-79 
80-94 
95-96 

1,339 

4,095 

5,092 

1,360 

5 

1,339.9 
4,095.0 
5,090.5 
1,359.7 
4.2 

.9 

0 

1.5 
.3 

.8 

15.7 
0.5 

.5 

8.3 
.7 

5.0 
54.0 

9.0 

30.0 
1.0 

Totals . . 

11,891 

11,889.3 

.9 

2.6 

.9 

-1.7 

22.7 
9.0 

+13.7 

9.0 

68.0 
31.0 

+37.0 

31.0 

The  mortality  rates,  expected  deaths,  differences  and  accumu- 
lated differences  are  shown  in  the  table  on  pages  65  and  66.  The 
exposed  to  risk  and  actual  deaths  are  given  on  pages  45  and  46  of 
Volume  XVIII  of  our  Transactions. 

It  stands  to  reason  that  no  device  will  fit  a  ^lakeham  Curve  to 
data  to  which  a  Makeham  Curve  does  not  apply,  but  the  foregoing 
method  apparently  may  be  usefully  applied  where  the  use  of  the 
Makeham.  hypothesis  is  allowable. 

By  writing  formulae  (1),  (2),  (5)  and  (7)  in  general  terms, 
the  application  of  the  foregoing  method  is  simplified. 

Let  ages  be  w,  x,  y  and  z  in  the  order  of  youngest  to  oldest,  and 
h,  I,  m  and  n  the  values  of  Colog  px  in  the  same  order.  Also,  let 
X  —  w  equal  J^w,  y  —  a;  =  Lx,  etc. 

Then  formula  (1)  is: 

a -f  W?? -f- /?c«' =  L  (1) 

Formula  (2)  is: 

A?y  •  t?  +  j9c"(c^"'  -  1)  "=  A^-.  (2) 

Formula  (5)  is: 
i8c"{Awc^^"'+''^^  -  (Aw  +  Aa^Oc^'" -\- ^x]  =AivXM-AxXAk.     (5) 
Formula    (7)    is: 


Ax  X  Am  -AyXAl 


AwXAl-AxXAk' 


(7) 
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Policies — Excluding  First  Ten  Yeaes. 
(For  origin  of  data,  see  T.  A.  S.  A.,  XVIII,  45-46.) 


X. 

<lx. 

Expected 
Deaths. 

Differences. 

Accumulated  Diflerencea. 

+ 

- 

4- 

- 

35 

.004006 

23.2 

7.8 

7.8 

36 

.004160 

30.1 

3.9 

11.7 

37 

.004341 

37.0 

4.0 

7.7 

38 

.004550 

45.5 

.5 

7.2 

39 

.004792 

54.3 

.3 

6.9 

40 

.005066 

64.6 

.6 

6.3 

41 

.005378 

74.4 

12.6 

18.9 

42 

.005731 

85.2 

1.2 

17.7 

43 

.006127 

96.5 

1.5 

19.2 

44 

.006570 

107.7 

25.7 

6.5 

45 

.007066 

119.1 

7.1 

13.6 

46 

.007618 

130.8 

.8 

14.4 

47 

.008231 

144.0 

5.0 

19.4 

48 

.008911 

157.4 

25.6 

6.2 

49 

.009663 

170.1 

7.1 

.9 

50 

.010495 

185.8 

22.2 

21.3 

51 

.011412 

199.9 

16.1 

37.4 

52 

.012422 

216.4 

24.6 

62.0 

53 

.013533 

229.0 

1.0 

61.0 

54 

.014754 

239.6 

19.6 

41.4 

55 

.016095 

250.9 

3.9 

37.5 

56 

.017564 

261.4 

8.4 

29.1 

57 

.019174 

274.4 

23.6 

52.7 

58 

.020937 

284.3 

18.3 

34.4 

59 

.022866 

297.2 

1.2 

33.2 

60 

.024973 

309.5 

.5 

32.7 

61 

.027275 

322.9 

21.9 

lO.S 

62 

.029788 

331.4 

1.6 

12.4 

63 

.032528 

342.6 

.6 

11.8 

64 

.035516 

349.7 

12.7 

.9 

65 

.038771 

355.5 

5.5 

6.4 

66 

.042314 

358.4 

56.6 

50.2 

67 

.046170 

359.5 

2.5 

52.7 

68 

.050362 

364.0 

21.0 

73.7 

69 

.054918 

362.4 

36.4 

37.3 

70 

.059865 

364.9 

7.9 

29.4 

71 

.065234 

363.2 

23.8 

53.2 

72 

.071058 

358.1 

.1 

53.1 

73 

.077368 

354.1 

23.1 

30.0 

74 

.084202 

349.9 

4.9 

25.1 

75 

.091597 

337.8 

28.8 

3.7 

76 

.099592 

321.4 

5.4 

9.1 

77 

.108229 

302.9 

6.1 

3.0 

78 

.117549 

281.8 

2.8 

5.8 

79 

.127598 

256.6 

6.4 

.6 

80 

.138420 

229.9 

21.9 

21.3 

81 

.150061 

206.8 

1.8 

23.1 

82 

.162568 

186.3 

24.7 

1.6 

83 

.175987 

154.3 

10.7 

12.3 

84 

.190363 

130.2 

7.2 

5.1 

85 

.205741 

107.8 

1.8 

3.3 

86 

.222162 

86.9 

2.1 

5.4 

87 

.239666 

69.3 

2.3 

3.1 

88 

.258286 

53.5 

.5 

2.6 
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Kx  pec  ted 
IJeatha. 

Dincrcncca. 

AccumulAted  DIDcrcnces. 

X. 

<lx- 

+ 

- 

+                    - 

89 

.2780oO 

41.7 

2.3 

4.9 

90 

.298980 

31.7 

7.7 

2.8 

91 

.321088 

25.0 

4.0 

6.8 

92 

.344375 

19.3 

5.7 

1.1 

93 

.3(58831 

11. 1 

2.9 

1.8 

94 

.394430 

5.9 

.9 

.9 

95 

.421130 

3.8 

.2 

1.1 

96 

.448872 

.4 

.6 

1.7 

Having  obtained  the  four  equivalent  ages,  these  are  first  differ- 
enced and  the  values  for  the  lefthand  side  of  equation  (7)  are 
immediately  availaljlc.  The  four  values  of  Colog  px  derived  from 
the  exposed  to  risk  and  actual  deaths  are  differenced  in  the  same 
way  to  find  the  value  of  the  righthand  side  of  equation  (7). 
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An  Investigation"  of  the  Mortality  Prevailing 

AMONG  THE  AMERICAN  ClERGY  IN  ITS  RELATION  TO 

Other  Classes  of  the  Population  and  its 

Bearings  on  a  New  Standard  Table 

OF  Mortality. 

BT 

■VTALTEB  S.  NICHOLS. 

The  statistics  of  mortality  furnished  by  the  experience  of  our 
life  companies  are  so  permeated  and  in  a  measure  distorted  through 
the  operation  of  selective  influences  that  the  actual  mortality  pre- 
vailing among  any  class  of  the  population  at  large  is  but  imper- 
fectly reflected.  At  the  start  they  are  lives  selected  in  favor  of  the 
company,  which  in  turn,  through  a  conscious  or  subconscious  self- 
selection  later  react  to  its  disadvantage.  The  newer  entrants  show 
an  abnormal  vitality,  while  the  retirants  are  apt  to  carry  away  more 
than  the  normal  vigor  of  their  class.  The  annuitant,  the  whole  life 
policyholder,  the  endowment-holder,  the  term  policyholder,  the 
large  premium  payer  and  the  small,  each  in  the  statistical  results, 
exhibits  its  own  characteristic  mortality  and  a  power  of  self-selec- 
tion which  the  keenest  medical  scrutiny  is  helj^less  to  detect. 

So  long  as  life  insurance  is  voluntary  in  its  character,  it  can  only 
indicate  the  death  rates  to  be  expected  among  its  special  votaries. 
The  introduction  in  one  form  or  another  of  compulsory  life  insur- 
ance, such  as  is  now  being  agitated,  and  which  already  exists  in  the 
shape  of  group  insurance,  must  largely  rule  out  these  selective 
influences  and  relegate  the  actuarial  inquirer  to  the  statistics  of 
the  general  population. 

Investigations  of  the  death  rate  prevailing  among  the  general 
population,  uninfluenced  by  selection,  are,  therefore,  of  increasing 
importance  to  the  life  underwriter.  Such  investigations  should  be 
extended  where  possible  to  the  various  classes  composing  the  popu- 
lation as  well.  The  recent  work  of  the  Medico-Actuarial  Com- 
mittee emphasizes  this  point.  The  efi^ect  of  occupation  and  the 
bodily  conditions,  as  well  as  of  age,  on  the  mortality  is  more  and 
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more  boiiif^  made  the  basis  for  ela.s.siflcation.  Our  census  returns, 
whether  state  or  national,  tlirougli  their  imperfect  character,  can 
probably  never  furnish  more  than  a  rough  approximation  to  the 
needed  facts,  I  know  of  no  more  accurate  source  of  such  statistics 
relating  to  certain  classes  of  our  population  than  those  which  are 
occasionally  furnished  in  the  biographical  catalogues  of  many  of  our 
educational  institutions.  In  these  all  the  influences  of  selection, 
beyond  such  as  may  be  incidental  to  original  membership,  are 
ruled  out.  The  life  history  of  each  individual  is  apt  to  be  traced 
with  a  care  which  precludes  serious  error  in  these  biographies. 

In  the  early  seventies  of  the  last  century  I  investigated  the  mor- 
tality statistics  of  several  such  institutions  and  published  the  re- 
sults in  current  numbers  of  the  Insurance  Monitor,  of  which  I  was 
then  editor,  and  which  are  now  out  of  print.  Among  others  were 
the  statistics  of  the  Princeton  and  Andover  Seminaries  and  of  Yale 
University.  The  Princeton  catalogue  at  that  time  gave  only  the 
dates  of  death,  but,  knowing  the  years  of  graduation,  it  was  pos- 
sible without  serious  error  to  compile  the  statistics.  Andover  fur- 
nished the  dates  of  birth  as  well.  In  its  latest  catalogue,  1909, 
Princeton  has  added  the  dates  of  birth  and  has  furnished,  of  course, 
a  much  larger  volume  of  statistics. 

In  the  following  article  I  propose  to  analyze  these  later  statistics 
in  connection  with  my  previous  investigation  of  Andover  and  of 
Yale  Divinity  School,  which  was  published  by  Professor  Newton 
about  the  same  date,  together  with  my  investigation  of  Yale  Uni- 
versity. I  shall  try,  through  a  comparison  with  other  statistics,  to 
indicate  the  relations  which  they  bear  to  those  of  other  classes  of 
American  lives  and  to  our  general  population.  I  shall  endeavor 
also  to  point  out  the  bearing  which  they  have  on  the  question  of 
new  mortality  tables  for  insured  lives. 

The  Statistics  of  Prixceton  and  Axdover  Theological 
Seminaries. 

Princeton  and  Andover  Theological  Seminaries  represent  the 
Calvinistic  Non-Conformist  branch  of  the  Protestant  Church  in 
America  and  are  the  two  oldest  and  largest  of  its  schools.  They 
are  respectively  Presbyterian  and  Congregational;  the  latter  more 
especially  New  England  in  its  character  and  representing  the  more 
liberal  wing  of  the  Calvinistic  Church,  with  little  difference  in  their 
real  denominational  nature. 
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The  Yale  Divinity  School  may  be  likewise  grouped  with  that  of 
Andover.  These  statistics  have  been  carried  down  only  to  the 
classes  which  graduated  prior  to  1871,  the  greater  portion  of  whom 
are  already  dead.  More  recent  classes  embrace  only  the  experience 
at  younger  ages,  since  the  catalogues  of  both  institutions  were  com- 
piled in  1909,  when  few  of  the  later  classes  had  reached  old  age. 
In  the  case  of  Andover  I  am  using  the  results  of  my  investigations 
in  1872,  published  in  the  Monitor  of  that  year.  Princeton  I  have 
just  re-examined  in  the  light  of  its  latest  catalogue.  At  a  later 
time  I  hope  to  be  able  to  extend  the  analysis  of  both  institutions  to 
include  all  the  classes  which  have  graduated  prior  to  the  present 
century.  Down  to  1870  Princeton  had  educated  no  less  than  2,895 
students  and  Andover  2,474.  At  Princeton  the  story  begins  in 
1815  and  at  Andover  in  1810,  As  the  average  age  of  the  graduates 
is  not  far  from  twenty-six  years,  we  are  thus  carried  back  to  the 
life  history  of  those  born  about  1790.  Some  92,000  years  of  life  are 
observed  in  the  case  of  Princeton  and  some  58,500  in  the  case  of 
Andover,  a  total  of  more  than  150,000  years. 

In  order  to  discover  whether  any  material  changes  in  the  value 
of  life  had  occurred  during  the  last  century,  I  have  divided  the 
statistics  of  Princeton  into  two  not  very  unequal  groups  of  those 
graduating  before  1850  and  those  graduating  after  that  date. 
These  observations  begin  at  the  age  of  twenty- two,  and,  for  the  pur- 
pose of  better  comparing  the  results  with  the  American  Table  of 
Mortality,  I  have  computed  them  on  the  same  radix  with  the  latter 
at  that  age,  or  9,119  lives. 

A  comparison  of  these  figures  shows  a  close  correspondence  be- 
tween those  surviving  at  the  various  ages  in  the  two  institutions, 
confirming  the  comparative  accuracy  of  the  statistics  as  an  expres- 
sion of  the  mortality  prevailing  in  this  profession. 

It  will  be  noticed  that  Andover,  as  might  be  expected,  exhibits 
a  somewhat  more  favora])lc  longevity,  probably  due  to  the  slight 
difference  in  the  classes  from  which  the  students  are  drawn,  the 
one  largely  from  New  England,  the  other  from  scattered  sections 
of  the  country,  and  the  somewhat  more  favorable  surroundings  of 
the  former  in  after  life.  Similarly  the  experience  of  the  Yale 
Divinity  School,  as  might  be  expected,  shows  in  its  survivorship  a 
close  correspondence  with  that  of  Andover,  though  the  numbers 
observed  were  comparatively  few.  This  is  seen  in  the  table  fol- 
lowing, in  which  the  numbers  are  adjusted  to  correspond  with  those 
at  Andover  at  age  twenty-five. 
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Numbers  Surviving  at  Each  Aoe  out  or  HI  19  at  Age  22. 


American  ICxpcrl- 

Princeton, 

Princeton, 

Ago. 

oncc. 

1815-184». 

1850-1H70. 

Antlover. 

22 

9,119 

9,119 

9,119 

9.119 

23 

9.017 

8,959 

8,928 

9.006 

24 

8,975 

8,789 

8,793 

8.912 

25 

8,903 

8,601 

8,617 

8,829 

26 

8,S31 

8,614 

8,462 

8,752 

27 

8,760 

8,512 

8.394 

8,700 

28 

8,688 

8,389 

8.302 

8.595 

29 

8,616 

8,313 

8,244 

8.493 

30 

8,544 

S,26S 

8,203 

8.417 

31 

8,472 

8,218 

8,154 

8.279 

32 

8,400 

8,158 

8,072 

8.199 

33 

S,32S 

8,099 

7,991 

8.113 

34 

8,255 

8,016 

7,935 

8.011 

35 

8,182 

7,953 

7,887 

7.947 

36 

8,109 

7,872 

7,785 

7.891 

37 

8,035 

7,791 

7,684 

7,836 

38 

7,961 

7,729 

7.592 

7,756 

39 

7,886 

7,630 

7.524 

7,675 

40 

7,811 

7,562 

7,509 

7,610 

41 

7,734 

7,482 

7,471 

7.554 

42 

7,657 

7,402 

7,410 

7,521 

43 

7,578 

7,372 

7,395 

7,444 

44 

7,499 

7,290 

7,321 

7,384 

45 

7,417 

7,210 

7,241 

7,323 

46 

7,335 

7,105 

7,183 

7,2,55 

47 

7,250 

7,074 

7,133 

7.175 

48 

7,163 

7,006 

7.054 

7.137 

49 

7,073 

6,914 

6,997 

7,043 

50 

6,9S0 

6,871 

6.884 

6.941 

51 

6,884 

6,822 

6,809 

6,889 

52 

6,784 

6,743 

6,768 

6,800 

53 

6,680 

6,694 

6,721 

6,708 

54 

6,571 

6,608 

6,599 

6.666 

55 

6,456 

6,515 

6.515 

6,608 

56 

6,336 

6,410 

6,456 

6.521 

57 

6,210 

6,354 

6.326 

6.451 

58 

6,078 

6,200 

6,220 

6.325 

59 

5,939 

6,046 

6.163 

6.204 

60 

5,792 

5,966 

6.005 

6.094 

61 

5,637 

5,853 

5,931 

5.951 

62 

5,474 

5,695 

5,753 

5.806 

63 

5,303 

5,575 

5,604 

5.684 

64 

5,123 

5,402 

5,396 

5,544 

65 

4,934 

5,256 

5,269 

5.403 

66 

4,736 

5,072 

4,998 

5.121 

67 

4,529 

4,935 

4,732 

4,907 

68 

4,313 

4,762 

4,496 

4.698 

69 

4,089 

4,596 

4,194 

4.559 

70 

3,857 

4,311 

3.985 

4.440 

71 

3,618 

4,121 

3.647 

4.249 

72 

3,373 

3,804 

3,318 

4.059 

73 

3,124 

3,53S 

3,119 

3,856 

74 

2,874 

3,315 

2.835 

3.732 

75 

2,624 

3,023 

2.546 

3.469 

76 

2,376 

2,763 

2,184 

3,282 
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American  Experi- 

Princeton, 

Princeton, 

Age. 

ence. 

1815-1849. 

1850-1870. 

Andover. 

77 

2,133 

2,409 

1,940 

3,041 

78 

1,896 

2,204 

1,576 

2,903 

79 

1,667 

2,095 

1,215 

2,626 

80 

1,447 

1,867 

1,059 

2,453 

81 

1,238 

1,660 

794 

2,257 

82' 

1,042 

1,446 

678 

1,819 

83 

860 

1,169 

532 

— 

84 

696 

966 

436 

— 

85 

549 

850 

239 

— 

86 

419 

713 

120 

— 

87 

308 

562 

120 

— 

88 

215 

425 

120 

— 

89 

140 

274 

120 

— 

90 

85 

253 

120 

— 

91 

46 

205 

— 

— 

92 

22 

113 

— 

— 

93 

8 

83 

— 

— 

94 

2 

23 

— 

— 

95 

0.3 

18 

— 

— 

96 

0 

6 

— 

— 

97 

0 

6 

— 

— 

98 

0 

0 

— 

— 

Turning  to  the  relative  mortality  of  the  earlier  and  later  gradu- 
ates of  Princeton,  little  diiferenee  is  observable,  unless  it  be  the 
higher  death  rate  of  the  later  classes  during  the  older  ages,  suggest- 
ing the  heavier  strain  that  has  been  placed  on  the  profession  in 
more  recent  years  by  more  exacting  demands  and  possibly  a  re- 
duced physical  vigor.  This  is  clearly  seen  in  the  relative  expecta- 
tions of  life  of  the  two  classes : 

Expectation  of  Life  of  Peinceton  Theological  Graduates. 


Ages. 

Classes  of  1815-1849. 

Classes  of  1850-1870. 

American  Experience. 

25 

40.4  years 

39.5  years 

38.8  years 

30 

36.0 

35.9 

35.3 

35 

33.6 

32.4 

31.8 

40 

30.2 

30.4 

28.2 

45 

26.6 

25.0 

24.5 

50 

22.8 

21.1 

20.9 

55 

18.8 

17.1 

17.4 

60 

15.3 

13.3 

14.1 

65 

12.2 

9.8 

11.1 

70 

9.2 

7.2 

S.5 

75 

7.2 

4.9 

6.3 

In  the  table  on  page  73  are  shown  the  death  rates  of  the  clergy  at 
quinquennial  intervals  as  compared  with  various  other  observed 
classes. 
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The  statistics  of  Yale  University  were  compiled  by  me  in  1875 
and  published  in  the  Insurance  Monitor  of  October  of  that  year. 
In  1870  the  noted  British  actuary,  Dr.  Sprague,  made  an  elaborate 
investigation  of  the  clFcct  of  selection  on  the  mortality  experience 
of  the  British  companies,  as  compiled  by  the  British  Institute  of 
Actuaries.  Elizur  Wright,  in  his  early  Massachusetts  Reports,  had 
published  the  experience  of  the  life  companies  doing  business  in 
that  state  from  1859  to  1865,  covering  about  500,000  years  of  in- 
surance life.  I  analyzed  these  Massachusetts  figures  and  eliminated 
the  effects  of  selection,  according  to  the  law  deduced  by  Dr.  Sprague, 
and  published  the  results  in  the  Monitor  for  ^lay,  1871.  The  re- 
sults are  so  suggestive  that  I  give  the  taljle  below. 

In  the  13th  Massachusetts  Report  was  published  the  National 
Life  Table,  elaborately  compiled  and  adjusted  by  the  well-known 
actuary,  Levi  AV.  Meech,  from  the  United  States  census  returns. 
In  1874  I  analyzed  and  adjusted  the  experience  of  the  Mutual 
Benefit  Life  during  its  first  twenty-nine  years,  applying  "  Make- 
ham's  Modification  of  Gompertz's  Law,"  in  order  to  deduce,  if 
possible,  the  law  regulating  distinctively  American  mortality.  This 
was  published  in  the  Monitor  of  January,  1875,  and  in  that  same 
year  in  the  Journal  of  the  British  Institute  of  Actuaries. 

In  1875  I  went  over  much  the  same  ground  as  that  covered  by 
Messrs.  Gaines  and  Hunter,  in  Vol.  IX  of  the  Transactions  of  this 
Society.  I  investigated  the  experience  of  Yale  University  during 
the  last  century,  from  1701  to  1774,  and  from  1775  to  1806,  com- 
paring it  with  Elliott's  Massachusetts  Table  compiled  from  the 
Massachusetts  census  returns  of  1850.  My  investigations  were  pub- 
lished in  the  September  and  October  numbers  of  the  Monitor  in 
1875. 

The  Standard  Industrial  Life  Table  of  the  Massachusetts  Sav- 
ings Banks,  which  is  also  the  standard  adopted  by  New  York  and 
which  is  in  reality  the  Industrial  Table  of  the  ^Metropolitan  Life 
deduced  from  its  own  experience,  furnishes  a  fitting  basis  of  com- 
parison for  industrial  classes  of  lives.  The  National  Fraternal 
Congress  Table,  however  well  adapted  for  the  purpose  for  which 
it  was  designed,  is,  as  its  compilers  admit,  owing  to  the  influence  of 
lapses,  entirely  too  favorable  to  furnish  a  correct  estimate  of  the 
value  of  this  class  of  lives. 

Comparing  first  the  experience  of  the  three  theological  schools 
with  the  American  experience,  in  the  following  table  are  shown  the 
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numbers  surviving  at  quinquennial  periods  and  the  percentages  of 
deaths  during  each  period  to  those  living  at  its  commencement, 
computed  on  the  same  radix  at  age  tvs^enty-two  as  the  American 
Table.  In  the  case  of  Yale  the  radix  of  Andover  at  age  twenty-five 
has  been  adopted. 


Numbers  Surviving  at  Quinquennial  Periods  and  Percentage  of  Deaths 
During  Each  Period  to  Those  Living  at  the  Beginning  of  the  Period. 


Princeton, 

Princeton, 

Andover, 

Yale 

American 

Ages. 

1815-18*9. 

1850-1870. 

1810-1870. 

Divinity. 

Experience. 

Number 

Percent- 

Number 

Percent- 

Number 

Percent- 

Number 

Percent- 

Number 1  Percent- 

Surviv- 

age of 

Surviv- 

age of 

Surviv- 

age of 

Surviv- 

age of 

Surviv- 

age of 

ing. 

Deaths. 

ing. 

Deaths. 

ing. 

Deaths. 

ing. 

Deaths. 

ing. 

Deaths. 

22 

9,119 

0.50 

9,119 

0.55 

9,119 

0,32 

, 

9,119 

0.24 

25 

8,661 

.46 

8,617 

.48 

8,829 

.47 

8,829 

0.52 

8,903 

.45 

30 

8,268 

.45 

8,203 

.39 

8,417 

.56 

8,362 

.47 

8,544 

.43 

35 

7,953 

.44 

7,887 

.48 

7,947 

.42 

7,966 

.48 

8,182 

.45 

40 

7,562 

.46 

7,509 

.33 

7,610 

.38 

7,582 

.31 

7,811 

.50 

45 

7,210 

.47 

7,241 

.49 

7,320 

.52 

7,343 

.41 

7,417 

.59 

50 

6,871 

.52 

6,884 

.54 

6,941 

.48 

7,032 

.27 

6,981 

.75 

55 

6,515 

.84 

6,515 

.78 

6,(08 

.78 

6,842 

1.05 

6,456 

1.02 

60 

5,966 

1.39 

6,005 

1.23 

6,094 

1.13 

6,133 

1.00 

5,792 

1.48 

65 

5,256 

1.80 

5,269 

2.44 

5,403 

1.78 

5,522 

1.25 

4,934 

2.12 

70 

4,311 

2.91 

3,985 

3.60 

4,440 

2.19 

4,833 

2.34 

3,857 

3.20 

75 

3,023 

3.81 

2,546     5.83 

3,469 

2.43 

3,700 

2,624 

4.49 

80 

1,867 

1,059 

2,453 

1,447 

It  should  be  noted  that  a  slight  selective  influence  was  operative 
in  all  these  institutions  below  the  age  of  thirty-five,  through  the  en- 
trance of  new  members,  presumptively  in  fair  health.  The  trend 
of  the  figures  is  obvious.  A  heavier  death  rate  than  the  American 
Standard  is  a  striking  feature  of  the  figures  at  all  ages  below  thirty. 
From  this  point  until  age  forty  is  reached,  the  tendency  of  the  rate 
is  to  remain  uniform  or  even  to  slightly  diminish.  Not  until  the 
age  of  fifty  is  passed  does  the  clerical  rate  show  any  important  in- 
crease. Not  until  this  age  is  reached  do  the  clerical  survivors  of 
those  who  enter  equal  the  number  that  would  be  expected  to  sur- 
vive, according  to  the  American  Standard,  by  reason  of  the  higher 
death  rate  during  the  earlier  years. 

I  call  special  attention  to  these  features,  which  acquire  an  addi- 
tional emphasis  from  other  facts  which  will  be  shortly  presented. 
At  about  the  age  of  fifty  the  death  pressure  in  case  of  the  clergy 
begins  to  seriously  increase  and  after  sixty-five  shows  no  special 
advantage  over  the  American  Standard.    The  numbers  observed  in 
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the  case  of  the  Yale  Divinity  .Seliool  were  too  few  in  the  older  years 
to  attach  any  ini[)ortaiice  to  the  figures. 

Viewing  the  comparative  table  as  a  whole  it  seems  clear  tliat  the 
greater  longevity  of  the  clergy  as  compared  with  the  American  Ex- 
perience is  due  to  the  relatively  lighter  mortality  during  the  ages 
between  about  forty-five  and  sixty-five. 

CoMr'ARisox  WITH  Otiier  Classes  of  the  Population. 

Now  let  us  compare  these  figures  with  those  of  other  classes  in 
our  ])opulation  referred  to.  In  the  following  table  is  shown  the 
percentage  of  mortality  during  decennial  periods  of  Yale  Univer- 
sity graduates  between  1701  and  1774  and  between  1775  and  1806, 
as  computed  by  me  in  1875,  compared  with  that  of  Andover,  with 
Elliott's  and  Meech's  Census  Tables,  with  that  of  my  adjusted  ex- 
perience of  the  Mutual  Benefit  Life  during  its  first  twenty-nine 
years  and  with  the  American  Experience  Table  and  the  Standard 
Industrial  Table  of  Massachusetts: 

Decennial   Percentage  of   Deaths — Deaths   per   1000,   out  of   those 
Living  at  the  Beginning  of  Each  Period. 


Age 
Group. 

Princeton 

and 

Andover 

Combined. 

Yale 
Univer- 
sity, 1701- 
1774. 

Yale 
Univer- 
sity, 1775- 
1806. 

Mass. 
Experi- 
ence. 

Mutual 
Benefit. 

Mass. 
Indus- 
trial. 

Elliott's 
Census. 

Meech's 
Census. 

Amer- 
ican 
Experi- 
ence. 

21-30 

91 

103 

90 

85 

60 

83 

107 

83 

71 

30-40 

92 

111 

105 

85 

72 

122 

118 

102 

85 

40-50 

89 

137 

134 

101 

93 

160 

133 

128 

106 

50-60 

134 

223 

188 

140 

149 

263 

182 

186 

170 

60-70 

265 

383 

337 

— 

295 

436 

313 

321 

333 

70-80 

600 

618 

624 

— 

591 

727 

570 

664 

625 

These  figures,  it  should  be  stated,  are  merely  approximate,  but 
sufficiently  accurate  for  the  comparison  in  view.  My  observation  in 
the  case  of  the  adjusted  Massachusetts  experience  began  at  age 
twenty-five.  Those  of  the  few  earlier  years  were  estimated.  The 
first  thing  to  be  noted  in  the  above  table  is  the  much  higher  death 
rates  of  every  class  represented  than  that  of  the  American  Table 
below  the  age  of  thirty.  The  only  apparent  exception  is  that  of  the 
Mutual  Benefit  Life,  in  which  the  lives  were  newly  selected.  Had 
the  effect  of  selection  been  ruled  out  it  would  have  shown  the  same 
higher  death  rate  as  the  others.  The  result  of  excluding  the  effect 
of  selection  is  roughly  indicated  in  the  Massachusetts  experience. 
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covering  in  a  general  way  the  same  class  of  lives  at  about  the  same 
period.  The  Mutual  Benefit,  as  is  well  known,  was  exceedingly 
conservative  in  its  acceptance  of  applicants,  and  the  numbers  ob- 
served were  about  one-third  greater  than  those  employed  by  Mr. 
Homans  in  constructing  the  American  experience.  Had  the  latter 
not  attempted  to  eliminate  the  effects  of  selection,  his  adjusted 
figures  would  probably  have  fairly  tallied  with  those  of  my  adjusted 
table  of  the  Mutual  Benefit.  How  far  he  fell  short  of  their  com- 
plete elimination  is  shown  in  my  adjustment  of  the  Massachusetts 
experience,  as  well  as  by  the  generally  recognized  fact  that  the 
mortality  experience  of  the  American  Table  is  too  favorable  at 
these  younger  ages.  This  is  no  discredit  to  the  distinguished  author 
of  that  Table.  Comparatively  little  was  then  known  of  the  real 
effect  of  selection  or  of  the  features  in  which  American  insured  life 
differed  from  that  of  Great  Britain.  With  a  comparatively  limited 
number  of  lives,  largely  newly  selected,  and  with  no  other  experi- 
ence than  that  of  the  latter  country  as  a  guide,  the  author  was 
called  on  to  frame  a  table  which  would  be  distinctively  American  in 
its  character.  That  he  should  have  framed  a  table  which  has  proved 
so  satisfactory  for  the  general  purposes  for  which  it  has  been  em- 
ployed is  greatly  to  his  credit.  That  where  the  limited  observations 
before  the  author  seemed  to  differ  from  those  of  the  accumulated 
British  experience  or  were  too  few  in  number  to  furnish  a  reliable 
average,  it  should  be  a  compromise  table  was  only  the  part  of 
prudence,  but  a  compromise  both  at  the  earlier  and  later  periods  of 
life  the  American  Table  evidently  was. 

Comparing  now  the  tables  representing  distinctively  college 
graduates,  the  superiority  of  the  clerical  profession  is  plain.  ]\Iy 
figures  may  be  compared  with  those  of  the  Yale  Law  School  and 
the  Yale  Medical  School  and  also  of  the  Academic  Department  of 
Yale  University  by  Messrs.  Gaines  and  Hunter  and  Mr.  Edward 
M.  Morris,  as  well  as  with  those  of  the  Yale  Divinity  School  by  'Mr. 
Strong,  in  Volumes  IX  and  X  of  this  Society's  Transactions. 
Without  entering  into  any  detailed  comparison,  I  would  call  atten- 
tion to  the  same  relatively  high  death  rate  at  the  earlier  ages,  a 
similar  favorable  mortality  on  the  part  of  the  legal  profession  after 
entering  upon  its  calling,  and  the  higher  death  rate  among  medical 
men;  all  of  which  tallies  with  the  general  view  that  the  clergymen 
and  lawyers  are  among  the  best  insurance  risks,  while  tlie  lives  of 
physicians  are   decidedly  inferior.     The  census  returns  of   both 
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Mccch  and  Elliott,  as  might  be  expected,  show  a  heavier  death  rate 
of  the  general  population  until  old  age  is  reached.  The  excessive 
death  rate,  however,  of  the  American  experience  beyond  the  age  of 
sixty  will  be  noticed.  The  high  death  rate  of  the  industrial  classes 
after  middle  life  will  also  be  noted.  They  are  a  group  distinct 
from  the  general  population,  as  well  as  from  the  professional 
classes. 

All  this  leads  me  to  say  a  few  words  about  the  American  experi- 
ence as  a  standard.  Its  merits  as  a  safe  basis  on  which  to  construct 
premium  rates  and  to  determine  legal  liability  can  be  admitted,  but 
it  can  hardly  l)e  doubted  that  it  represents  the  actual  experience  of 
no  special  class  of  lives  nor  yet  of  the  general  population.  When  it 
becomes  a  question  of  equity  as  between  the  different  ages,  the  table 
is  manifestly  lame.  Only  at  the  middle  ages  does  it  seem  to  har- 
monize with  actual  experience.  It  is  familiarly  used  as  a  standard 
to  measure  the  actual  as  compared  with  the  expected.  The  term 
is  a  misnomer.  No  company  expects  the  death  rate  shown  by  the 
American  experience,  and  its  use  in  that  connection  is  apt  to  be 
misleading.  As  a  means  of  comparing  the  experience  of  companies 
whose  ages  or  policy  durations  are  differently  distributed,  it  is 
obviously  defective,  nor  does  it  answer  the  question  whether  the 
medical  selection  in  all  cases  has  been  judiciously  made.  It  is  really 
only  a  measure  to  determine  the  actual  experience  of  the  company 
as  compared  with  that  w'hich  was  assumed  in  the  rates  which  it 
charged  in  its  contracts.  Its  utility  for  this  purpose  is  unquestion- 
able, l)ut  the  question  still  remains  whether,  in  view  of  the  close 
analysis  which  is  now'  being  made  of  different  subsidiary  classes  of 
lives  through  the  Medico-Actuarial  investigations  and  the  general 
recognition  of  its  defects  as  a  standard,  a  new  standard  table,  or 
possibly  several,  applicable  to  different  classes,  is  not  called  for. 

The  premium  represents  only  our  limited  knowledge  of  the  risk. 
So  long  as  it  conforms  to  that  knowledge  it  is  equitable.  If  our 
knowledge  were  complete  there  could  be  no  insurance.  The  old 
Philadelphia  Fire  Office  was  equitable  when  it  charged  a  uniform 
rate  for  every  building  not  shaded  by  trees  that  might  hinder  a 
stream  of  water  on  the  fire,  for  that  was  the  measure  of  its  knowl- 
edge of  the  risk,  but  the  increase  of  that  knowledge  has  compelled 
the  complicated  rating  system  of  the  modern  fire  office. 

In  my  analysis  of  the  Mutual  Benefit  Life  referred  to,  I  sought, 
if  possible,  to  discover  the  distinctive  law,  if  such  there  was,  which 
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regulated  the  flow  of  American  life.  I  used  for  that  purpose 
"  Gompertz's  Law "  as  modified  by  Makeham's  short  formula, 
figfZ=a-{-  hc^,  in  which  /^x  is  the  force  of  mortality  at  age  x,  while 
a,  h  and  c  are  constants  to  be  determined  by  the  observations  to 
which  they  are  applied.  I  found  that  in  the  case  of  the  ]\Iutual 
Benefit  the  value  of  a  was  substantially  the  same  as  in  the  case  of 
British  companies,  while  that  of  h  was  one-third  less.  Log  c,  which 
chiefly  determines  the  relation  between  the  ages  and  which  in  the 
case  of  British  observations  was  .04,  I  found  in  the  Mutual 
Benefit  experience  to  be  .O-lo.  A  similar  difference  was  found  by 
Messrs.  Landis  and  Eldridge  in  their  preparation  of  the  "  National 
Fraternal  Congress  Table  "  and  in  an  examination  of  the  statistics 
of  the  Mutual  Life  by  another  actuary.  The  effect  of  these  modifi- 
cations is  that  our  American  death  rate  runs  along  more  evenly 
than  that  of  Great  Britain  until  old  age  is  approached  and  then 
increases  at  a  greater  pace.  In  fact  the  American  rate  in  certain 
classes  may  not  only  show  no  increase,  but  even  a  tendency  to 
diminish  between  the  ages  of  twenty-five  and  thirty-five,  and  not 
until  the  latter  age  is  reached,  it  would  seem,  is  the  formula  strictly 
applicable  at  all.  Such,  apparently,  is  the  general  distinction  be- 
tween the  laws  of  mortality  in  the  two  countries.  This  distinction 
is  especially  observable  in  the  case  of  the  better  classes  of  risks 
where  the  increasing  mortality  pressure  of  advancing  age  until 
about  thirty-five  or  forty  is  reached  may  be  completely  masked  by 
other  influences  favorable  to  life.  There  is  a  general  tendency  also, 
according  to  my  observations,  to  a  more  or  less  sudden  increase  of 
the  death  rate  at  what  might  be  termed  characteristic  periods.  My 
observations  are  in  a  general  way  confirmed  by  those  of  the  author 
of  the  National  Fraternal  Congress  Table^  who  in  an  introductory 
note  says: 

"  The  tendency  to  an  increase  in  death  rate  with  advance  in  age 
is  present  in  every  mortality  experience  after  about  age  ten;  it 
increases  for  several  years  to  about  age  eighteen ;  then  the  tendency 
is  towards  a  slight  decrease  for  about  ten  years,  followed  by  about 
almost  uniform  rates  for  about  ten  or  twelve  years,  after  which  tlie 
general  tendency  is  towards  an  increase  to  about  age  fifty,  with  very 
marked  and  abrupt  advances  between  ages  fifty  and  seventy." 

In  seeking  a  reason  for  these  American  peculiarities  I  have  been 
led  to  two  possible  explanations,  the  climatic  difference  between 
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Enfrland  and  America  and  tlie  ^Tcater  8train  placed  on  the  Amer- 
ican peoj)le  throu^di  the  competition  for  acquirement  of  wealth  or 
social  standing.  England  enjoys  an  insular  climate,  whose  pre- 
vailing moist  western  winds  are  from  the  ocean;  America  has  the 
dr}'  climate  of  a  great  continental  area,  with  its  extremes  of  tem- 
perature. This  favors  the  development  of  bronchial  troubles,  cul- 
minating during  earlier  manhood,  while  the  social  strains  culmi- 
nate in  nerve  impairments  in  later  life.  These,  however,  are  ques- 
tions for  the  medical  expert.  Whatever  the  causes,  these  character- 
istic changes  in  the  death  rate  find  no  adequate  expression  in  the 
American  Table  and  again  raise  the  question  whether  a  standard 
which  will  more  accurately  express  the  character  of  the  American 
death  rate  is  not  needed. 
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Note  on  Double  Indemnity  Clauses  in  Life 
Insurance  Contracts. 

BY 
WILLIAM  A.   HUTCHESON. 

The  two  most  radical  additions  now  being  incorporated  in  the 
life  insurance  contracts  of  a  number  of  companies  are  the  Total 
and  Permanent  Disability  Benefits  and  the  Double  Indemnity 
Benej&ts. 

Disability  Benefits. — The  Disability  Benefits  were  J&rst  incor- 
porated in  the  policies  of  an  American  company*  more  than  25 
years  ago,  but  they  were  not  generally  adopted  until  1910.  Since 
then  they  have  been  generally  adopted  throughout  the  country. 
The  payment  of  the  Benefit  is  generally  dependent  upon  the  in- 
sured becoming  totally  and  permanently  disabled  before  reaching 
some  definite  age,  e.  g.,  60  years.  The  clauses  usually  provide 
either  (1)  for  a  waiver  of  premium  during  total  and  permanent 
disability,  or  (2)  for  such  a  waiver  of  premiums  plus  payment  of 
the  sum  insured  in  instalments,  or  (3)  for  such  a  waiver  of  pre- 
miums plus  payment  of  an  income  to  the  insured  during  disability, 
and  with  payment  of  the  full  sum  insured  at  maturity  of  the  con- 
tract. These  benefits  have  been  the  subject  of  papers  presented  to 
the  Society  by  Messrs.  Jackson,  Pipe,  Mead,  Arthur  Hunter  and 
others,  but  so  far,  no  paper  has  been  presented  on  the  subject  of 
Double  Indemnities. 

It  therefore  seems  timely  that  something  be  said  on  the  subject 
of  Double  Indemnities;  hence,  these  few  hurried  notes  on  the 
subject. 

Double  Indemnity  Benefit. — The  Double  Indemnity  Benefits  con- 
sist of  payment  of  double  the  sum  insured,  whether  such  sum  in- 
sured be  payable  in  one  sum  or  as  an  income  after  the  death  of  the 
insured,  in  the  event  of  death  as  the  result  of  an  accident.  There 
are  two  general  forms  of  Double  Indemnity  Benefit  at  present  is- 
sued by  some  companies.    In  the  first  case,  double  the  sum  insured 

*  The  Fidelity  Mutual. 
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is  payable  if  the  insured  meets  his  death  as  the  result  of  an  acci- 
dent while  travelin;^  as  a  passenger  on  a  common  carrier.  In  the 
other  class  of  cases,  double  the  sum  insured  is  payable  if  the  insured 
meets  his  death  as  the  result  of  an  accident  of  any  kind.  These 
will  bo  referred  to  hereafter  as  the  "Passenger"  and  "General" 
Double  Indemnity  Benefits,  respectively. 

The  Double  Indemnity  Benefit  is  as  a  rule  granted  only  where  the 
policy  also  provides  for  the  Disaljility  Benefits,  which  accounts  for 
the  above  reference  to  the  Disability  Benefits  in  this  note. 

Double  Indemnity  Contracts. — The  following  conditions  in  the 
"  Passenger "  and  "  General "  Double  Indemnity  clauses  of  one 
company  illustrate,  in  a  general  way,  the  conditions  under  which 
the  benefits  are,  or  are  not,  payable,  and  the  circumstances  under 
which  they  automatically  cease : 

"Passenger"  Double  Indemnity  Conditions. —  (a)  Death  must 
have  ])een  caused  "  directly  by  accident  while  traveling  as  a  passen- 
ger on  a  railway  train,  a  steamship  licensed  for  regular  transporta- 
tion of  passengers,  a  street  car  or  other  public  conveyance  operated 
by  a  common  carrier."  If  the  common  carrier  be  an  aeroplane, 
dirigible  balloon,  or  submarine,  the  Double  Indemnity  is  not 
payable. 

(&)   Death  must  occur  within  sixty  days  after  the  accident. 

(c)  Death  must  have  occurred  before  the  Company  has  made 
any  total  and  permanent  disability  payment. 

(d)  The  benefit  is  not  payable  if  the  policy  is  being  carried 
under  the  extended  insurance  or  paid-up  feature  of  the  policy. 

(e)  The  Double  Indemnity  benefit  automatically  ceases  if  the 
insured  engages  in  military  or  naval  service  outside  of  the  United 
States  or  Canada  in  time  of  war,  and  it  automatically  ceases  if  he 
voluntarily  discontinues  the  disability  benefits  provided  for  in  the 
policy. 

"General"  Double  Indemnity  Conditions. —  (a)  Death  must  re- 
sult directly  from  bodily  injury,  independently  and  exclusively  of 
all  other  causes,  such  bodily  injury  being  effected  solely  by  external, 
violent  and  accidental  means. 

(&)  Death  must  occur  within  sixty  days  from  the  date  of  the 
bodily  injury. 

(c)  It  is  not  payable  in  the  event  of  the  insured's  death  as  a  re- 
sult of  military  or  naval  service  in  time  of  war. 

(d)  It  is  not  payable  in  the  event  of  death  by  the  insured's  own 
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act,  nor  if  such  death  be  caused,  directly  or  indirectly,  wholly  or 
partly,  by  riot,  insurrection,  war,  or  any  act  incident  thereto,  nor 
if  such  death  be  the  result  of  participation  in  aeronautics  or  in 
submarine  operations,  nor  if  such  death  results  from  any  violation 
of  law  by  the  insured,  or  from  police  duty,  or  directl}''  or  indirectly 
from  bodily  or  mental  infirmity  or  disease  of  any  sort. 

(e)  It  is  not  payable  if  the  policy  is  being  carried  under  the  ex- 
tended insurance  or  paid-up  feature. 

(/)  In  addition  to  these  conditions,  the  benefit  automatically 
terminates  if  the  insured,  within  two  years  after  the  date  of  issue 
of  the  policy,  engages  in  military  or  naval  service  outside  of  the 
United  States  and  Canada  in  time  of  war,  or  if  the  insured,  during 
the  first  two  years,  travels  or  resides  outside  these  limits  without 
the  written  permission  of  the  company. 

There  are  certainly  quite  a  number  of  conditions  under  which 
the  Double  Indemnity  is  not  payable,  but  it  seems  necessary  to 
impose  them  all,  if  the  "  General "  Double  Indemnity  feature  is  to 
be  written  without  loss  to  the  Company. 

Actuarial  Problems. 

Accident  Death  Rate. — It  having  been  decided  to  incorporate  the 
"  Passenger "  and  the  "  General "  Double  Indemnity  Benefits  in 
policies  of  the  Company,  it  became  necessary  to  investigate  the 
Company's  accident  death  rates  so  as  to  determine  what  rates  of 
premium  were  necessary  for  each  of  these  benefits. 

The  data  in  the  office  which  was  most  readily  available  consisted 
of  the  data  regarding  the  issues  of  the  years  1907  to  1914,  both  in- 
clusive, and  the  deaths  among  such  issues  which  took  place  up  to 
the  anniversaries  in  the  year  1915. 

The  deaths  which  occurred  from  the  "  Passenger  "  risk  and  from 
the  "  General "  accident  risk  were  taken  out  separately. 

Eegarding  the  benefits,  it  was  determined  that  the  limit  for  such 
classes  of  insurance  should  be  $25,000  so  that  all  policies  for  more 
than  $25,000,  on  any  one  life,  were  excluded,  that  is,  the  excess 
above  $25,000  was  excluded,  both  from  the  exposures  and  from 
the  deaths. 

"  Passenger  "  Risk. — Table  "  A,"  which  is  appended  hereto,  gives 

the  results  of  this  investigation,  insofar  as  it  refers  to  deaths  from 

what  we  have  termed  the  "  Passenger  "  risk.    As  will  be  seen  from 

Table  "A,"  the  number  of  exposures  was  887,462.     The  amounts 
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exposed  were  $2,4  IG,(;;J  1,000.  There  were  27  deaths  and  the 
amount  insured,  payable  as  death  claims,  was  $144,000.  This  gave 
an  average  premium  of  about  six  cents  per  $1,000  insured.  The 
death  rate  was  ])ra(fica]ly  constant  up  to  age  39  at  issue;  thereafter 
it  increased. 

rrrniiinii. — In  view  of  tliis  increase  in  the  risk  at  the  older  ages, 
it  was  (IctcrniiiK'd  to  charge  a  uniform  premium  of  ten  cents  per 
$1,000  insured  at  all  ages,  and  not  to  grant  this  "Passenger" 
DouMc  Indemnity  Benefit  at  ages  at  issue  over  55  years.  In  the 
case  of  Limited  Payment  policies  the  premium  of  ten  cents,  per 
$1,000  insured,  was  commuted  by  the  American  Table  of  Mortality 
and  3  per  cent,  interest. 

"General"  Eislc  and  Premium  Therefor. — The  first  step  in  this 
connection  was  to  ascertain  the  average  annual  accident  death  rate. 
Then,  an  endeavor  was  made  to  eliminate  extra  hazardous  classes, 
so  as  to  arrive  at  remaining  classes  which  could  be  granted  that 
benefit  at  moderate  premium  rates. 

An  examination  showed  that  about  6^  per  cent,  of  the  total  death 
claims  occurring  in  the  years  1915,  1916  and  1917  arose  from 
accidents. 

The  Company's  own  experience  and  Volume  III  of  the  Medico- 
Actuarial  ]\Iortality  Investigation  showed  that  certain  occupations 
were  subject  to  a  much  greater  accident  death  rate  than  were  other 
occupations.  The  Company's  own  investigations  had  shown  that 
the  accident  death  rate  experienced  by  those  engaged  as  miners,  as 
railroad  employees,  and  as  mariners  was  very  much  greater  than 
the  average;  in  fact,  in  an  exposure  of  over  $31,000,000  of  insur- 
ance in  these  three  occupations,  the  death  claims  from  accidents 
amounted  to  over  25  per  cent,  of  the  total  death  claims  in  the  three 
classes.  Other  classes  had  shown  heavy  accident  death  rates.  It 
was  decided,  therefore,  to  eliminate  all  such  classes  from  our  inves- 
tigation, and  to  ascertain  the  "  General "  accident  death  rates 
amongst  what  remained. 

The  exposures  amongst  all  such  hazardous  classes  were  therefore 
deducted  from  the  exposures  given  in  Table  "A"  to  arrive  at  the 
exposures  in  our  new  group  of  nonhazardous  classes.  The  deduc- 
tions made,  as  a  matter  of  fact,  were  the  exposures  in  the  three 
classes  mentioned,  and  also  those  in  all  classes  of  occupation  for 
which  an  extra  premium  was  charged. 
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The  remaining  exposures  and  the  deaths  from  accident  amongst 
such  remaining  exposures  were  then  ascertained.  The  results  of 
this  investigation  are  set  out  in  Table  "  B."  It  shows  that  the  aver- 
age premium  required  was  about  sixty-seven  cents  per  $1,000;  it 
further  shows  that  a  gradual  increase  was  required  in  the  premium 
with  the  increase  in  the  age  at  issue.  Omitting  the  issues  above  56, 
it  shows  that  a  premium  of  about  sixty-six  cents  per  $1,000  insured 
would  be  sufficient  to  cover  this  risk. 

Of  course,  the  experience  did  not  go  beyond  the  anniversaries  in 
the  year  1915,  eight  years  at  most.  Had  it  been  extended  beyond 
that  period,  the  rate  might  have  run  up.  As  an  offset  to  this,  it 
was  determined  that  the  Double  Indemnit}'  Benefit  should  be  granted 
only  to  the  most  select  class  of  risks.  This  should  be  remembered 
in  looking  at  the  results  in  Table  "  B."  The  margin  in  a  premium 
of  $1  per  $1,000  was  not  very  great,  but  it  was  decided  that  this  $1 
per  $1,000  per  annum  would  be  sufficient,  taking  into  account  the 
more  careful  selection  in  the  case  of  those  granted  this  class  of 
insurance. 

Another  point  which  must  be  kept  in  mind  is  that  the  data  shown 
in  Table  "B"  includes  deaths  from  accidents,  no  matter  how  lonsr 
after  the  accident  the  death  may  have  occurred,  whereas  under  the 
Company's  contracts,  the  '^General"  Double  Indemnity  Benefit  is 
payable  only  if  death  occurs  within  sixty  days  after  the  date  of  the 
injury. 

After  the  experience  shown  in  Table  "B"  had  been  taken  out, 
it  was  determined  to  check  up  the  results  by  taking  all  exposures  in 
the  years  1915,  1916  and  1917  and  all  the  deaths  from  accident  in 
these  years.  These  exposures  and  deaths  were  arranged  by  the 
attained  ages  of  the  insured.  This  further  investigation  was  made 
for  the  purpose  of  ascertaining  whether  tlie  accident  death  rate  in- 
creased with  the  duration  of  the  policy  and  with  the  age  of  the 
insured.  In  this  case,  also,  excess  amounts  above  $25,000  on  any 
one  life  were  excluded. 

This  investigation  indicated  an  accident  rate  increasing  with  the 
attained  age  of  the  insured. 

It  was  impossible  in  this  case  to  eliminate  policies  paying  extra 
premiums  for  hazardous  occupations.  It  indicated  that  the  annual 
death  rate  up  to  age  60  did  not  exceed  one  per  thousand,  running 
up  to  one  and  two-fifths  per  thousand  at  age  80. 
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This  further  investigation  confirmed  the  fact  that  the  $1  per 
$1,000  rate  for  the  ''(ieiieral"  JJouljle  Indemnity  risk  was  suffi- 
cient, provided  care  was  taken  in  the  selection  and  provided  a  re- 
serve was  built  up  out  of  such  premium  in  the  early  years  of  the 
policy's  existence. 

When  no  additional  amount  is  payable  under  a  policy,  whether 
the  death  results  from  accident  or  otherwise,  there  is  no  induce- 
ment to  claim  that  a  death  has  been  due  to  injury.  In  the  case  of 
Double  Indemnity  policies,  of  course,  such  an  inducement  does 
exist,  and  possibly  the  cause  of  death  may  be  differently  stated  in 
making  claims  under  policies  with  the  Double  Indemnity  Benefits 
than  under  policies  not  providing  for  such  benefits. 

Selection. — Each  company  has  its  own  rules  as  to  the  character 
of  tlic  risk  it  will  insure  for  standard  rates.  Certain  occupations 
are  considered  extra  hazardous  and  should  be  excluded,  and  each 
company  will  doubtless  decide  for  itself  which  occupations  and 
which  individual  cases  will  be  granted  this  Double  Indemnity  Bene- 
fit, and  which  will  not. 

Eeserves. 

Disability  Reserve. — In  case  of  either  the  "  Passenger  "  or  "  Gen- 
eral "  Benefit,  the  premium  charged  for  the  benefit  may  be  consid- 
ered as  consisting  of  three  portions,  (1)  the  net  premium  for  the 
Double  Indemnity,  (2)  tlie  net  premium  for  the  waiver  of  this  net 
premium  in  event  of  total  and  permanent  disability,  and  (3)  the 
loading  on  the  two  net  premiums  for  expenses,  fluctuations  and 
other  contingencies.  It  is  obvious  that  the  portion  of  each  premium 
required  for  the  waiver  of  premium  benefit  involved  is  very  small 
and  even  at  advanced  ages  practically  negligible.  For  example,  in 
the  case  of  an  Ordinary  Life  policy  issued  at  age  25,  the  annual  cost 
of  the  Avaiver  of  an  annual  premium  of  $1  in  event  of  total  and 
permanent  disability  is  $0,007  if  premiums  are  payable  throughout 
active  life,  or  $0,008  if  premiums  are  to  be  paj'able  until  age  60 
only,  and  in  the  case  of  an  Ordinary  Life  policy  issued  at  age  55, 
the  cost  of  the  waiver  of  premium  in  connection  with  the  Double 
Indemnity  "  General "  Benefit  (gross  premium)  is  $0,009,  or 
$0,025,  according  to  whether  premiums  for  the  waiver  benefit  are 
considered  to  be  payable  throughout  active  life  or  until  age  60  only. 
(Hunter  Disability  and  American  Experience  Tables,  Interest  3 
per  cent.)     Corresponding  figures  for  the  ^^ Passenger"  Double 
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Indemnity  Benefit  would  be  one-tenth  of  these.  Reserves  for  the 
waiver  portion  of  the  Indemnity  Benefit  may  be  calculated  in  the 
usual  way,  or  an  approximation  may  be  made  by  establishing  a  re- 
lation between  the  net  premium  waived  and  "waiver  of  premium" 
reserves  thereon  in  connection  with  a  representative  group  of  pol- 
icies issued  in  the  same  calendar  year  upon  which  such  reserves 
have  actually  been  computed. 

Double  Indemnity  Reserve. — Double  Indemnity  mean  reserves 
upon  Ordinary  Life  policies  and  upon  Endowments  where  the 
premium-paying  period  is  the  same  as  the  endowment  period, 
might  be  established  at  one-half  the  annual  premium  therefor,  as 
is  done  in  the  case  of  accident  insurance,  or  preferably,  reserve  tables 
might  be  formed  in  the  usual  way  from  graded  net  premiums.  Sim- 
ilarly, for  Limited  Payment  contracts,  whether  under  life  or  endow- 
ment plans,  the  terminal  reserves  might  be  computed  according  to 
standard  principles,  either  prospectively  or  retrospectively,  and 
mean  reserves  derived  therefrom.  In  practice,  however,  a  sufficient 
reserve  might  be  maintained  by  adopting  for  that  purpose  $0.50  or 
$0.05  per  thousand,  for  "General''  and  "Passenger"  benefits, 
respectively,  for  all  the  business  involved,  increasing  this  in  case  of 
Limited  Payment  policies  by  the  excesses  of  the  annual  premiums 
in  these  cases,  over  the  standard  rate  of  $1  or  $0.10  per  $1,000, 
"forborne"  for  the  proper  period. 

These  notes  are  presented  to  the  Society  in  the  hope  that  they 
may  be  of  some  assistance  to  those  who  are  contemplating  the  issu- 
ance of  Double  Indemnity  benefits.  The  tables  are,  of  course,  very 
incomplete  but  they  are  sufficient  to  justify  the  incorporation  of  the 
Double  Indemnity  benefit  in  our  policies  at  the  rate  stated,  pro- 
vided care  is  taken  in  the  selection  of  risks. 
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TABLE  A. 

DE.VTII-RATE   Among   Insured   Lives   from    Accidents    Recei\'ed   While 

Traveling  as  Passengers  on  E.ulroads  or  Street  Railways  ob 

Boats  Intended  for  the  Transportation  of  Passengers. 


MUTUAL  LIFE  INSURANCE  COMPANY  OF   NEW   YORK, 
DOMESTIC  FIELD — MALE  UVES. 

Issues  of  1907  to  1914  Inclusive;  Exposures  to  1015  Anniversaries, 
All  Policy  Years  Combined. 


(1). 

(2). 

(3). 

(4). 

(5). 

(6). 

Exposures. 

Deaths  from  Passenger 

Passenger  Accident 

Ages  at  Issue. 

Accidents. 

Prem.  Rate  per 
SI. 000. 

Number. 

Amounts. 

Number. 

Amounts. 

Col.  (5)  -i-Col.  (3). 

15-19 

60,699 

$  90.245,750 

1 

$  2,500 

S0.028 

20-29 

320,615 

594,972,175 

6 

17,000 

.029 

30-39  :.... 

277,713 

804,108,500 

8 

20,000 

.025 

40-49 

161,358 

656.143.400 

5 

31,500 

.048 

50-53 

33,191 

148.109.525 

2 

29,000 

.196 

54-66 

15,503 

70.246,925 

1 

1,000 

.014 

57-59 

9,053 

44.108.425 

1 

25,000 

.567 

60  and  over 

9,330 

38,639.300 

3 

18,000 

.466 

Total .... 

887,462 

$2,446,634,000 

27 

$144,000 

$0,059 
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TABLE  B. 

Death-rate    Among    Insured    Lives    from    Accidents    of    Any    Kind, 

Occupations  Involving  Hazard,  for  Which  an  Extra  Premium 

"WAS  Charged,  Being  Excluded  from  Observation, 


mutual  life  insurance   company  of   new  YORK, 
domestic  field — male  LIVES. 

Issues  of  1907  to  1914  Inclusive;  Exposures  to  1915  Anniversaries, 
All  Policy  Years  Combined. 


(1). 

(2).        j              (3). 

(4).         1            (5). 

(6). 

Ages  at  Issue. 

Exposures. 

Deaths  from  all 
Accidents. 

General  .Occident 

Prem.  Rate  per 

Sl.OOO. 

Col.  (5)  ^Col.  (3). 

Number. 

Amounts. 

Number. 

Amounts. 

15-19 

20-29 

30-39 

40-49 

50-53 

54-56 

60,263 

312,997 

271,034 

158,704 

32,730 

15,313 

$  88,940,250 
572,772,975 
742,186,950 
569,325,050 
129,707,225 
59,110,025 

39 
195 
151 
86 
22 
10 

$  65,900 
308,900 
490,500 
377,200 
112,000 
56,500 

$0,741 
.539 
.661 
.662 
.863 
.956 

15-56 

57-59 

60  and  over 

851,041 

8,956 
9,245 

$2,162,042,475 

35,582,525 
33,952,300 

503 

8 
5 

$1,411,000 

53.500 
19,500 

$0,653 

1.504 
.574 

Total 

869,242 

$2,231,577,300 

516 

$1,484,000           $0,665 
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Legal  Notes. 

BY   WENDELL   M.    STRONG, 

Dividends: — (Miller  vs.  N.  Y.  Life  Insurance  Co.,  Court  of  Ap- 
peals of  Kentucky,  200  S.  W.  Eep.  482.)  This  case  will  be  re- 
garded as  a  memorable  one.  It  goes  to  the  foundations  of  the  prin- 
ciples of  the  distribution  of  surplus  upon  deferred  dividend  pol- 
icies and,  in  some  respects,  to  those  of  the  business  itself.  The 
court  in  its  opinon  sets  forth  these  principles  in  a  sound  and  very 
clear  way.  Inasmuch  as  the  action  was  an  attack  upon  the  prin- 
ciples upon  which  all  distribution  of  surplus  upon  deferred  div- 
idend policies  depends,  it  should  have  an  important  bearing  on 
future  cases  involving  the  same  question. 

At  the  end  of  the  twenty-year  distribution  period  of  two  policies 
in  the  New  York  Life,  the  insured  and  beneficiary  brought  suit 
for  an  accounting,  alleging  larger  dividends  than  those  allotted  were 
due.  The  company  gave  a  very  detailed  accounting,  upon  which 
the  plaintiff  filed  an  amended  petition  making  claim  for  a  larger 
dividend  on  each  policy,  based  upon  tontine  results  in  the  respec- 
tive classes.  By  "  class "'  he  meant  policies  of  the  same  kind,  issued 
in  the  same  year  and  at  the  same  age.  According  to  this  definition 
of  class,  one  of  the  policies  in  question  belonged  to  a  class  of  27 
and  the  other  to  a  class  of  76. 

The  policy  did  not  specifically  provide  for  division  into  classes 
of  this  sort  for  the  purpose  of  distributing  surplus.  The  question 
before  the  court  was,  then,  whether  in  the  absence  of  such  specific 
provision  in  the  contract,  the  policyholder  was  entitled  to  demand 
results  according  to  the  particular  class  of  this  sort  in  which  he 
happened  to  be,  or  whether  the  broad  method  of  distribution 
adopted  by  the  company  should  stand  unless  it  was  shown  to  be 
inequitable,  which  it  had  not  been.  A  notable  point  in  the  opinion 
is  the  recognition  that  giving  one  policyholder  too  much  results  in 
both  a  discrimination  against  and  an  actual  taking  away  from  the 
other  policyholders. 

The  court  held  in  favor  of  the  company.  It  is  unfortunate  that 
space  does  not  permit  the  copying  of  the  whole  opinion.  Extracts 
from  it  are  as  follows : 
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"  That  question,  however,  is  not  here,  and  we  make  this  sugges- 
tion only  for  the  purpose  of  illustrating  the  absolute  necessity, 
upon  an  accounting  with  plaintiff  or  any  policyholder,  of  con- 
sidering the  rights  of  all  policyholders  insured  at  least  upon  the 
same  plan  and  under  similar  contracts,  and  of  the  consequent  duty 
of  defendant  to  adopt  no  plan  of  classification  or  method  of  ac- 
counting which  would  impair  the  rights  of  others  insured  upon  the 
same  plan  of  insurance  as  plaintiff.  .  .  . 

"These  considerations  unquestionably,  it  seems  to  us,  limit  the 
right  and  duty  of  classification  for  participation  in  surplus  or 
profits  in  a  mutual  company  to  such  policyholders  as  contribute 
thereto,  and  necessarily  include  in  any  such  classification  all  who 
contribute  thereto;  otherwise  the  classification  will  be  both  unfair 
and  inequitable;  but  when  any  classification  for  distribution  of 
profits  adopted  by  the  company  thus  includes  all  who  are  entitled 
to  participate  and  excludes  all  who  are  not  entitled  to  share  in  any 
item  of  profit  or  surplus,  and  its  methods  of  distribution  and  book- 
keeping among  members  thus  classified  are  fair  and  equitable,  no 
policyholder  has  a  right  to  object  to  the  classification  or  method  of 
keeping  account  which  the  company  has  adopted,  even  though  some 
other  method  which  it  might  have  adopted  would  attain  the  same 
results,  because  the  duty  of  keeping  accounts,  which,  of  course,  in- 
cludes classification,  necessarily  devolved  upon  the  company;  for, 
as  a  trustee,  this  is  of  necessity  one  of  the  most  important  duties 
intrusted  to  it.  .  .  . 

"But,  as  we  have  attempted  to  show,  these  cases  did  not  lay 
down  any  rule  for  classification  except  it  must  be  fair  and  equitable, 
and  the  classification  suggested  by  plaintiff,  but  not  adopted  by 
defendant,  is  proved  most  conclusively  to  be  neither  fair  nor  equi- 
table, because  it  would  have  placed  one  of  plaintiff's  policies  in  a 
'class'  of  but  27  members,  and  the  other  in  a  'class'  of  76  mem- 
bers, which  would  have  resulted  in  large  profits  to  members  of  these 
two  small  classes  because  of  accidental  fortunate  experience  in  mor- 
tality, but  would  have  results  to  members  of  other  such  small 
classes,  insured  upon  exactly  the  same  plan  and  under  exactly  sim- 
ilar policies,  except  as  to  age  and  date  of  issue,  not  only  in  loss  of 
any  profit,  but  in  the  loss  of  insurance  as  well,  because,  by  chance 
the  mortality  experience  of  such  other  small  subdivisions  of  the 
one  large  class  insured  upon  the  same  plan  and  under  similar  con- 
tracts was  unfortunate.  Such  a  classification  as  plaintiff  demanded 
was  therefore  clearly  discredited,  because  it  rendered  ineffective 
upon  equitable  terms  of  participation  in  profits  not  only  the  tontine 
feature,  but  the  whole  insurance  policy  of  some  members  of  the 
whole  class,  who  held  exactly  similar  policies  as  did  plaintiff,  ex- 
cept as  to  dates  of  issue  and  age  of  the  insured. 

"  Counsel  for  plaintiff  seems  to  resent  any  reference  to  or  con- 
sideration of  the  law  of  averages  in  the  decision  of  this  case,  but 
insurance  is  the  developed  scientific  effort  to  eliminate,  or  rather 
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reduce  to  the  minimum,  the  consequences  of  chance  by  the  substi- 
tution therefor  of  the  stable  law  of  averages  and  the  investment 
feature  of  tontine  insurance  jjolicies  is  Imt  incidental  and  de- 
])endent  u])on,  and  modernly  regarded  as  inimical  to,  insurance. 
Any  mere  construction  of  an  insurance  contract,  therefore,  that 
"would  disregard  or  unreasonably  interfere  witli  the  law  of  aver- 
ages, tlie  basic  principle  of  all  insurance,  as  would  unquestionably 
result  from  a  classification  into  such  small  classes  as  is  desired  by 
plaintilf,  ought  not  to  be  adopted  and  cannot  be  adopted,  when  to 
do  so  would  discriminate  among  policyholders  insured  upon  the 
same  plan  and  under  similar  policies.  .  .  . 

'' .  .  .  Hence,  we  repeat,  no  mere  construction  not  demanded  by 
the  express  terms  of  the  contract  ought  to  be  indulged  in  to  force  a 
classification  into  groups  so  small  as  to  ignore  the  law  of  averages, 
for  to  do  so,  while  it  would  afl'ord  large  profits  to  a  fortunate  class, 
such  profits  would  be  at  the  expense  of  less  fortunate  classes,  al- 
though the  surviving  members  of  all  such  sul)ordinate  classes  had 
been  equally  faithful  in  completing  their  contracts,  issued  upon 
precisely  the  same  plan  but  at  different  dates  and  ages.  In  other 
words,  an  equitable  and  fair  classification  must  include  in  one  class 
all  policies  issued  upon  the  same  plan  so  that  participation  in  profits 
may  bo  uniform  to  all  the  members  of  that  single  branch  of  the 
mutual  enterprise:  and  a  further  classification  or  subdivision 
among  such  holders  of  uniform  policies,  depending  only  upon  the 
accidents  of  age  and  date  of  issue,  ought  not  to  be  made,  and  must 
not  be  made,  when  such  a  subdivision  is  into  such  small  units  as 
will  necessarily  result  in  inequitable  inequalities  among  members 
holding  the  same  kind  of  policies,  which  must,  and  will,  always 
and  inexorably,  follow  the  elimination  of  the  law  of  averages  among 
a  large  number  of  persons,  for  such  averages  are  the  very  founda- 
tion and  only  hope  for  stability  and  uniformity  in  any  kind  of  in- 
surance; and  anything  less  is  but  a  reversion  to  chance,  the  very 
thing  insurance  was  invented  to  obviate." 

Dividends:  Agent's  Estimate: — (Kaley  vs.  Northwestern 
Mutual,  Supreme  Court  of  Nebraska,  166  N.  W.  Eep.  256.)  The 
illustration  which  formed  the  basis  for  this  suit  was  headed  "  Con- 
servative Estimate  of  a  Semi-Tontine  Policy  in  the  Northwestern 
Mutual  Life  Insurance  Company  of  Milwaukee,  Wisconsin."  It 
was  signed  at  the  end  by  J.  H.  Mockett,  Jr.,  Agent.  The  policy 
was  a  Wisconsin  contract  so  that  the  law  of  Wisconsin  controlled. 

The  question  involved  was  whether  the  statement  in  the  illustra- 
tion, if  it  was  treated  as  part  of  the  contract,  guaranteed  the  figures 
there  stated.  The  court  held  that  the  heading  "  Conservative  Esti- 
mate" was  not  the  language  of  contract  but  of  expectation. 
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Cash  Loan  on  Missouei  Policy: — (New  York  Life  Insurance 
Company  vs.  Dodge,  Supreme  Court  of  United  States,  246  U. 
S.  357.)  This  policy  was  a  Missouri  policy.  Under  the  statute  in 
force  at  the  time  of  its  issue,  three-quarters  of  the  reserve,  less  in- 
debtedness on  account  of  the  past  premium  payments  on  such 
policy,  is  required  to  be  taken  on  lapse  as  a  net  single  premium 
for  temporary  insurance.  In  this  case  a  cash  loan  had  been  made 
on  the  policy  and  later  premium  and  interest  were  defaulted.  At 
the  time  of  the  death  of  the  insured  there  was  no  insurance  in 
force  if  the  cash  loan  could  be  deducted  from  the  reserve,  but  if 
not,  there  was  extended  insurance  in  force.  The  loan  agreement 
was  very  specific  in  its  provisions  that  the  loan  was  made  at  the 
home  office  of  the  company  in  New  York  City,  and  was  to  be  paid 
there,  and  the  papers  in  general  in  connection  with  the  loan  brought 
out  this  same  point.  The  Supreme  Court  held  that  the  Missouri 
statute  could  not  prevent  a  policyholder,  whether  without  or  within 
Missouri,  and  although  the  policy  was  a  Missouri  contract,  from 
making  a  valid  contract  for  a  cash  loan  on  security  of  the  policy, 
if  such  contract  was  made  outside  of  the  state  of  Missouri.  It, 
consequently,  held  the  loan  agreement  in  this  case  to  be  valid  and 
that,  in  consequence,  no  insurance  was  in  force  at  the  death  of  the 
insured. 

The  point  in  this  case  is  that  although  the  policyholder  always 
resided  in  Missouri  and  did  not  in  person  go  outside  of  that  state, 
he  could  and  did  make  the  loan  contract  outside  the  state  of 
Missouri  and  that  the  Missouri  statute  could  not  control  a  con- 
tract made  outside  of  the  state. 

In  the  course  of  the  opinion  it  was  noticed  that  the  policy  con- 
tract contained  a  provision  that  cash  loans  could  be  obtained  on 
the  sole  security  of  the  policy  and  it  was  held  that  this  "imposed 
no  obligation  upon  the  company  to  make  such  a  loan  if  the  Mis- 
souri statute  applied  and  inhibited  valid  hypothecation  of  the  re- 
serve therefor." 

Change  of  Beneficiary: — (Navassa  Guano  Co.  vs.  Cockfield 
et  al..  United  States  District  Court,  E.  D.,  South  Carolina,  344  Fed. 
Eep.  223.)  There  are  two  questions  which  enter  into  this  case. 
The  first  is:  What  constitutes  a  change  of  beneficiary.  Shortly 
before  the  insured's  death  he  sent  AATitten  notice  to  the  company 
of  a  change  of  beneficiary  enclosing  the  policy  for  such  change. 
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The  company,  instead  of  endorsing  the  policy  sent  out  a  request 
for  a  chan^'o  on  a  printed  form.  The  policy  simply  required 
written  notice. 

The  court  held  that  the  action  of  the  insured  was  sufficient  to 
change  the  beneficiary  under  the  terms  of  the  policy,  although  the 
change  had  not  actually  been  endorsed  as  required  by  iu  t*rms  at 
the  time  of  the  insured's  death. 

The  second  question  involved  was  whether  when  the  insured  was 
insolvent  he  had  the  right  to  divert  from  his  estate  the  proceeds 
of  the  policy  as,  a  donation  to  a  relative.  In  the  opinion  of  the 
court  it  was  recognized  that  a  life  insurance  policy  was  a  peculiar 
kind  of  property  which  might  have  little  or  no  asset  value  while 
the  insured  was  living  but  which  became  of  large  value  upon  the 
death  of  the  insured,  and  that  by  the  Federal  Bankruptcy  Act  it 
was  recognized  as  different  from  other  kinds  of  property  in  that  it 
could  be  freed  from  the  claims  of  creditors  by  the  pajonent  to  the 
trustee  of  an  amount  equal  to  the  cash  value.  The  action  in  this 
ease  was  in  equity.  The  court  decreed  that  the  proceeds  of  the 
policy  should  be  payable  to  the  beneficiary,  named  just  before  the 
death  of  the  insured,  but  that  there  should  be  deducted  therefrom 
the  two  premiums  paid  on  the  policy  and  these  paid  to  the  estate 
of  the  insured.  Thus  the  court  treated,  not  the  face  value  of  the 
policy,  but  the  premiums  paid  for  the  policy,  as  the  amount  donated 
by  the  insured  in  the  change  of  beneficiary  and  thus  the  amount 
which  should  go  to  the  estate  for  the  benefit  of  the  creditors. 

Chaxge  of  Bexeficiary: — (Lloyd  vs.  Eoyal  Union  Mutual 
Life  Ins.  Co.,  Northern  District,  Iowa,  245  Fed.  Eep.  162.)  The 
policy  originally  named  the  wife  of  the  insured  as  the  beneficiary 
and  it  was  claimed  that  the  policy  was  delivered  to  her  by  the  in- 
sured under  an  oral  agreement  that  she  should  pay  the  premiums 
and  receive  the  insurance  on  his  death.  This  last  was  not  known 
to  tlie  insurance  company.  Later  the  insured  made  an  affidavit  to 
the  insurance  company  that  the  policy  was  lost  and  a  duplicate 
was  issued.  He  requested  that  the  duplicate  be  indorsed  with  a 
change  of  beneficiary  to  his  mother,  which  was  made.  The  insured 
died  and  his  mother  brought  suit  and  recovered.  The  wife  now 
brought  suit  on  the  ground  both  of  the  assignment  and  that  no 
change  of  beneficiary  had  been  made  in  accordance  with  the  terms 
of  the  contract.     The  provision  in  the  policy  with  regard  to  the 
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right  of  the  insured  to  change  the  beneficiary  contained  the  usual 
requirement  of  filing  written  request  together  with  the  policy, 
"  such  change  to  take  effect  on  the  endorsement  thereof  on  the 
policy  by  the  company." 

The  court  held  that  the  terms  of  the  contract  as  to  change  of 
beneficiary  not  having  been  complied  with  the  wife  was  not  di- 
vested of  her  interest  and  consequently  was  entitled  to  recovery. 

Change  of  Beneficiary: — (Metropolitan  Life  Insurance  Com- 
pany vs.  O'Donnell,  Supreme  Court  of  Delaware,  102  Atl.  Eep. 
163.)  The  policy  was  payable  to  insured's  daughter  who  died. 
The  policy  gave  the  right  to  change  the  beneficiary,  and  the  insured 
made  application  for  such  change,  and  at  the  same  time,  for  the 
issuance  of  a  duplicate  policy  on  the  ground  that  the  original  policy 
was  lost.  Such  duplicate  was  not  issued,  and  no  change  in  the 
beneficiary  was  actually  made,  because  the  original  policy  was 
handed  in  for  another  purpose  by  the  administrator  of  the  daugh- 
ter's estate  showing  it  was  not  lost. 

After  the  death  of  the  insured,  action  was  brought  by  the 
daughter  whom  the  insured  had  attempted  to  appoint  as  beneficiary 
in  the  application  for  change  of  beneficiary.  The  court  held  that, 
while  in  general  a  substantial  compliance  with  the  terms  of  the 
contract  was  required  to  change  the  beneficiary,  equit}^  could  recog- 
nize exceptions  to  this  general  rule,  and  that  where  the  insured  has 
complied  with  all  the  requirements  for  change  of  beneficiary  ex- 
cept the  surrender  of  the  policy  which  is  wrongfully  withheld  by 
another  claiming  rights  thereunder,  equity  will  deem  the  effort 
made  to  change  the  beneficiary  sufficient,  and  will  not  permit  the 
person  interfering  to  jirofit  thereby,  and  therefore  held  that  in  this 
case  the  beneficiary  was  changed.  As  an  incident,  it  was  noted  that 
several  premiums  had  been  paid  by  the  administrator  of  the  orig- 
inal beneficiary.  In  respect  to  this,  the  court  held  that  the  volun- 
tary payment  of  premiums  by  the  person  designated  as  beneficiary 
will  not  create  a  vested  interest  in  such  person. 

In  the  case  of  this  policy,  it  is  to  be  noted  that  there  was  noth- 
ing to  show  that  the  designation  of  the  first  beneficiary  was  made 
"upon  any  agreement  to  pay  the  premiums  or  upon  any  valuable 
consideration,  or  that  the  designation  was  not  gratuitously  made." 

Interest  of  Beneficiaries: — (Pape  vs.  Pape,  Appellate  Court 
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of  Tmliiiiiii,  11!)  N.  K.  Iicj).  11.)  Tlio  in-sured  was  married  twice 
and  li;i(l  cliildn'M  l)y  each  marria;,'e.  The  policy  was  taken  out  after 
his  iiuirria^'o  to  Ills  second  wife  and  was  payable  to  her,  if  living, 
and  if  not  living  to  "their  children."  The  question  involved  was 
whether  'Miuir"  meant  the  children  of  this  marriage,  or  her  chil- 
dren and  his  children,  so  that  under  his  children  would  he  included 
the  children  of  the  former  marriage. 

The  court  held  that  "their"  had  the  latter  meaning  so  that  the 
primary  beneficiary  having  predeceased  the  insured  all  of  his  chil- 
dren had  an  interest. 

One  of  the  children  survived  the  primary  beneficiary  Init  pre- 
deceased the  insured.  The  court  held  that  this  child  took  a  vested 
interest  in  the  policy  upon  the  death  of  the  primar}'  beneficiary 
and  that  his  heirs  succeeded  to  his  interest. 

Policy  Payable  to  Ciiildrex: — (Brown  vs.  il^tna  Life  Insur- 
ance Co.,  Supreme  Court  of  North  Carolina,  93  S.  E.  Rep.  842.) 
An  assignment  was  made  to  the  children  of  William  T.  Johnson 
and  Betty  Hall  Johnson,  the  latter  being  the  second  wife  of  the 
former.  The  question  was  whether  the  assignment  vested  title  in 
the  children  of  the  second  marriage  only  or  whether  the  children  of 
the  first  mariage  of  William  T.  Johnson  took  an  interest.  The 
court  held  that  the  words  "  William  T.  and  Betty  Hall  Johnson  " 
were  descriptive  and  that  only  the  children  of  their  marriage  and 
not  the  children  of  each  answered  this  description.  It  asked  why 
the  words  "and  Betty  Hall  Johnson"  were  inserted  if  the  assign- 
ment was  to  be  to  all  the  children  of  William  T.  Johnson,  since,  in 
that  case,  they  had  no  effect. 

This  case  is  one  of  those  illustrating  the  importance  of  definitely 
describing  payees  and  seems  hardly  consistent  with  the  preceding 
case. 

Illegal  Assessments — Effect  of  Payment  of: — (Supreme 
Council  Catholic  Knights  of  America  vs.  Wathen,  Court  of  Ap- 
peals of  Kentucky,  200  S.  W.  Eep.  320.)  For  some  j'ears  before 
the  pajTiient  of  assessments  was  discontinued,  the  insured  had  paid 
a  considerably  increased  rate  of  assessment.  The  increase  of  as- 
sessment had  been  made  without  conforming  with  the  statute  of 
Kentuck}'',  so  that  it  was  held  to  be  illegal.  The  claim  was  made 
that  the  amount  thus  collected  above  the  amount  which  could  be 
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legally  collected  for  assessments  was  sufficient  to  pay  all  assess- 
ments lawfully  made  and  to  the  time  of  death,  thus  to  keep  the  in- 
surance in  force  to  the  time  of  death.  The  court  held  that  the 
society,  having  an  amount  in  hand  not  legally  collected  for  past 
assessments,  which  was  more  than  sufficient  to  pay  the  remain- 
ing assessments  to  the  time  of  the  insured's  death,  it  did  not  have 
power  to  annul  the  insured's  certificate  upon  the  ground  of  non- 
payment of  dues. 

"  He  had  not  only  paid  his  dues,  but  had  paid  them  much  in  ad- 
vance of  the  legal  requirement  and  had  to  his  credit  $155.89.  It 
was  the  duty  of  the  society  to  apply  this  upon  the  lawful  assessment 
made  against  Wathen  until  the  same  was  exliausted,  and  thus  carry 
the  benefit  certificate  in  full  force." 

The  judgment  against  the  society  was  affirmed. 

Eecovery  of  Peemiums:  Featernal  Insurance: — (Pope  vs. 
Royal  Highlanders,  Supreme  Ct.  Nebraska,  164  N.  W.  Rep.  1047.) 
The  insured  in  his  application  for  membership  stated  that  he  was 
a  laborer,  and  that  he  agreed  that,  if  he  should  thereafter  engage 
in  an  occupation  prohibited  by  the  society,  he  would  automatically 
be  suspended,  and  any  dues  paid  thereafter  should  not  be  binding 
on  the  society.  One  of  the  prohibited  occupations  was  the  business 
of  saloon  keeper.  The  plaintiff  entered  this  business,  but  continued 
paying  premiums  for  some  time  until  his  new  occupation  became 
known  to  the  society  which  thereupon  expelled  him.  This  suit  was 
brought  to  recover  such  premiums  on  the  ground  that  he  did  not 
know  that  his  engagement  in  this  occupation  made  his  certificate 
void.  The  court  held  that  he  assented  to  be  governed  by  the  laws 
of  the  society,  and  that  his  ignorance  of  the  law  in  question,  in  the 
absence  of  concealment,  made  no  reason  for  an  exception,  that  his 
beneficiary  could  not  have  recovered  in  case  of  his  death,  and  that 
it  would  be  illogical  to  allow  him  to  recover,  during  his  lifetime, 
the  premiums  paid. 

Due  Date  of  Premium: — (Wilkinson  vs.  Commonwealth  Life 
Insurance  Company,  Court  of  Appeals  of  Kentuck)^  197  S.  W. 
Rep.  557.)  The  policy  in  question  was  dated  the  day  that  it  was 
issued  and  was  forwarded  to  the  local  agent  for  delivery.  Through 
the  sudden  insanity  of  the  local  agent,  however,  it  was  not  delivered 
until  seventeen  days  after  the  date  of  issue.     The  second  annual 
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premium  was  sent  to  the  company  after  the  termination  of  the  days 
of  grace  but  within  what  would  have  been  the  period  of  grace  had 
the  policy  been  dated  the  day  that  it  was  delivered,  and  such  pre- 
mium was  refused.  The  insured  died  shortly  afterwards,  and  claim 
was  made  on  the  theory  that  the  policy  was  wrongly  dated,  and 
that  the  second  annual  premium  was  really  not  due  until  a  year 
from  the  date  the  policy  was  actually  delivered  instead  of  a  year 
from  the  date  of  issue.  The  policy  itself  stated  clearly  the  due 
date  of  the  premium ;  also  several  notices  were  sent  to  the  insured, 
stating  when  the  premium  was  due,  the  last  one  being  shortly 
before  the  expiry  of  the  period  of  grace. 

The  court  held  that  there  was  no  fraud  or  mistake  in  dating  the 
policy  the  date  that  was  given  it,  and  that  the  non-payment  of  the 
second  premium  before  the  end  of  the  period  of  grace  voided  the 
policy.  In  the  course  of  the  opinion,  attention  was  called  to  the 
fact  that  the  insured  had  received  and  examined  the  policy  and 
had  made  no  objection  to  the  due  dates  of  the  premium,  and  also 
that  he  had  not  raised  any  objection  to  the  date  when  again  shown 
by  the  notices  sent. 

Suicide: — (Zimmerman  vs.  Fraternal  Reserve  Association,  Su- 
preme Court  of  Wisconsin,  166  N".  W.  Eep.  5.)  In  the  lower  court, 
the  usual  verdict  against  the  company  had  been  rendered  by  the 
jury.  The  material  facts  were:  The  insured  was  insolvent.  He 
was  found  dead  from  a  revolver-wound  under  circumstances  indi- 
cating suicide.  In  a  pocket  was  found  a  letter  sealed  and  ad- 
dressed to  his  wife.  The  proofs  of  death  stated  the  cause  of  death 
was  the  act  of  his  own  hand.  The  wife  refused  to  produce  the 
letter,  although  the  defendant  served  notice  to  so  do.  The  Supreme 
Court  in  a  very  brief  but  significant  opinion  reversed  the  judg- 
ment of  the  lower  court  for  the  plaintiff  and  remanded  the  case 
with  directions  to  dismiss.  The  importance  of  this  case  lies  in  the 
attitude  of  the  court  in  not  permitting  a  verdict  contrary  to  the 
evidence  to  stand.     The  opinion,  omitting  citations,  was  as  follows : 

"In  this  case  we  are  satisfied  that  a  verdict  for  the  defendant 
should'  have  been  directed.  The  undisputed  facts  conclusively 
prove  suicide.  They  need  not  be  restated  here.  The  proofs  of 
death,  which  stated  that  the  deceased  died  by  his  own  hand,  were 
unexplained,  and  made  a  prima  facie  case  of  suicide.  Not  only  was 
there  nothing  to  rebut  the  prima  facie  case  thus  made,  but  there 
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was  much  to  strengthen  it.  There  was  no  disorder  in  the  death 
room,  no  evidence  of  struggle,  no  robbery,  no  indication  of  any  kind 
pointing  to  death  by  violence  or  accident,  while  every  fact  is  con- 
sistent with  and  points  to  suicide. 

"  The  sealed  letter  in  his  pocket  addressed  to  his  wife,  who  was 
but  a  few  blocks  away  and  living  with  him  as  his  wife,  taken  in 
connection  with  the  fact  that  she  would  not  permit  its  contents  to 
be  disclosed,  may  well  be  regarded  as  strongly  confirmatory  of  the 
fact  of  suicide.  Under  the  circumstances  presented  by  the  evi- 
dence, not  only  is  the  presumption  against  suicide  completely  over- 
thrown, but  the  fact  of  suicide  seems  to  us  to  be  established  to  a 
reasonable  certainty." 

Rescission":  Change  feom  Assessment  to  Level  Pkemium 
Insurance: — (Myler  et  al.  vs.  Fidelity  Mutual  Life  Insurance  Co. 
of  Philadelphia,  Supreme  Court  of  Oklahoma,  167  Pac.  Rep.  601.) 
In  this  case  the  insured  held  a  policy  for  $5,000  issued  by  the  com- 
pany when  it  did  business  on  the  assessment  plan.  In  1905  after 
the  company  had  changed  to  the  level  premium  basis,  the  insured 
surrendered  the  policy  and  received  in  exchange  therefor  a  policy 
carrying  a  level  premium  issued  as  of  the  original  date  of  the  old 
policy.  At  the  time  of  making  the  exchange  the  insured  signed  a 
so-called  "certificate  of  loan"  in  which  he  certified  that  the  com- 
pany had  loaned  $2,060  on  the  policy  and  that  this  amount  was  to 
be  a  lien  against  the  policy  until  paid.  No  endorsement  of  this, 
however,  was  made  upon  the  policy  at  the  time  of  the  exchange. 
Ten  years  after  such  exchange  the  insured  borrowed  on  the  secur- 
ity of  the  policy  and  sent  the  policy  to  the  company  for  endorse- 
ment of  the  loan.  When  the  policy  was  returned,  it  contained  in 
addition  to  the  endorsement  of  the  new  loan,  an  endorsement  of 
the  loan  of  $2,060.  The  insured  brought  suit  for  the  value  of  tlie 
old  policy  and  the  premiums  paid  on  the  new  policy  with  interest 
and  also  for  additional  exemplary  damages,  alleging  that  the  en- 
dorsement on  the  policy  was  the  first  knowledge  he  had  of  the  loan 
and  further  alleging  fraudulent  representations  in  securing  his  sig- 
nature to  the  certificate  of  loan.  The  company  entered  a  general 
demurrer  to  the  petition  of  the  plaintiff  which  was  sustained  in  the 
lower  court. 

The  Supreme  Court,  however,  held  that  tlie  allegations  in  the 
complaint,  if  proved,  would  warrant  trial  and  the  case  was  re- 
manded with  instructions  to  overrule  the  demurrer.    Extracts  from 
the  opinion  are: 
7 
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"If  this  policy,  No.  1G7821,  ami  this  'certificate  of  loan'  were 
separate  and  distinct  contracts,  so  that  the  alleged  false  and  fraud- 
ulent representations  made  by  the  insurer  as  to  the  terms  of  its 
ohligations  un(h'r  the  contract  of  January  24,  1905,  should  not  he 
reijjarded  as  allcctin^'  the  certificate,  or  if,  notwithstandint^  this 
policy  and  tliis  'certificate'  are  parts  of  a  sinf,de  contract,  accord- 
ing to  the  allegations  of  the  petition,  these  representations  should 
be  regarded  as  relating  only  to  this  policy  instead  of  to  the  entire 
contract,  including  said  certificate,  it  should  require  neither  argu- 
ment nor  authority  to  show  that  these  representations  could  neither 
be  regarded  as  fraudulent,  nor  as  false,  nor  as  contributing  to  re- 
lieve the  insured  from  negligence  in  signing  this  '  certificate,'  nor 
as  any  part  of  the  inducement  to  his  signature. 

"But  this  policy  and  this  'certificate  of  loan'  must  he  regarded 
as  merely  parts  of  a  single  contract  and  said  representations  as  re- 
ferring to  said  contract  as  a  whole;  and,  when  so  regarded,  these 
representations  were  false,  in  that  they  not  only  omit  to  mention, 
but  impliedly  negative  the  existence  of  such  'certificate  of  loan' 
and  of  the  indebtedness  evidenced  thereby,  and  they  were  fraud- 
ulent in  that  they  were  calculated  to  distract  the  attention  of  the 
plaintifl!  and  prevent  him  from  discovering  the  truth,  and  were  not 
only  intended  by  the  defendant,  but  were  reasonably  and  properly 
understood  by  James  K.  Myler,  as  indicating  that  the  obligations 
assumed  by  the  defendant  in  issuing  this  policy  were  unqualified, 
and  that  James  K.  Myler  was  not  liable,  or,  if  so,  would  by  this 
new  contract  be  discharged  from  liability  on  account  of  any  assess- 
ments under  the  old  policy,  notwithstanding  he  signed  said  cer- 
tificate. .  .  . 

"Where  the  contract,  being  one  of  insurance  and  involving  a 
change  therein,  is  intrinsically  fiduciary,  and  necessarily  calls  for 
perfect  good  faith  and  full  disclosure  on  the  part  of  the  insurer 
...  as  here,  there  is  no  room  for  question  of  the  obligation  of  the 
insurer  to  have  fully  informed  James  K.  Myler  of  its  claim  of  an 
assessed  indebtedness  against  him  to  the  amount  of  $2,060,  and 
that  the  obligations  of  the  defendant  under  this  policy  No.  167821 
■were  qualified  by  the  provisions  of  the  'certificate  of  loan'  trans- 
forming an  assessed  indebtedness  under  the  old  policy,  which  is 
surrendered,  into  a  loan  under  the  new  policy,  which  loan  is  to  be  a 
lien  upon  the  latter  policy  and  may  be  offset  against  the  same." 

It  is  to  be  noted  that  at  the  time  the  change  was  made  and  the 
loan  certificate  in  question  signed  the  insured's  eyesight  was  so 
defective  that  he  was  unable  to  read  and  so  had  to  depend  upon  the 
representations  of  others  as  to  the  character  of  the  contract. 

Rescission  of  Contract: — (Hayes  vs.  Penn  Mutual  Life  Ins. 
Co.,  Supreme  Judicial  Court  of  Massachusetts,  117  N,  E.  Rep. 
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191.)  The  insured  applied  for  a  thirty-year  endowment  policy  in 
favor  of  his  wife  which  was  written  as  applied  for.  Near  the 
maturity  of  the  endowment  he  brought  suit  to  have  the  policy  can- 
celled and  the  premiums  repaid  to  him  on  the  ground  that  he  un- 
derstood that  the  policy  was  to  be  made  payable  to  himself  at  the 
end  of  the  endowment  period  and  that,  consequently,  there  had 
been  no  meeting  of  the  minds  and  no  contract. 

The  court  held  that  the  contract  could  not  be  rescinded.  In  the 
course  of  the  opinion  the  fact  that  the  insurance  company  had  al- 
ready performed  a  considerable  portion  of  its  part  of  the  contract 
in  furnishing  insurance  for  many  years,  was  recognized,  and  this 
is  something  which  in  many  eases  courts  have  overlooked. 

An  extract  from  the  opinion  is : 

"This  thirty-year  endowment  policy  was  issued  in  1886.  It 
was  for  the  benefit  of  the  plaintiff's  wife.  For  more  than  twenty- 
five  years  annual  premiums  were  paid,  and  the  defendant  company 
was  liable  to  Mrs.  Hayes  in  the  event  of  the  plaintiff's  death  during 
that  period.  Although  Mrs.  Hayes  was  protected  by  the  policy 
during  all  those  years,  the  plaintiff  now  seeks  a  return  of  the  pre- 
miums, alleging  that  neither  he  nor  his  wife  examined  or  read  the 
policy  at  any  time,  and  so  failed  to  discover  that  the  insurance 
money  was  payable  to  Mrs.  Hayes  or  her  representatives  at  the 
maturit}^  of  the  endowment  period.  Having  accepted  the  policy, 
they  cannot  deprive  the  insurance  company  of  its  rights  thereunder 
by  merely  neglecting  to  read  it.  It  would  be  inequitable  now  to 
compel  the  company  to  pay  back  the  premiums  for  which  it  has 
given  an  equivalent  as  above  stated,  solely  because  the  plaintiff 
did  not  take  the  trouble  to  read  the  policy  and  ascertain  his  rights 
under  it  until  after  his  wife's  death." 

Paymext  of  First  Premium: — (Metropolitan  Life  Ins.  Co.  vs. 
Thompson,  Court  of  Appeals  of  Georgia,  93  S.  E.  Eep.  299.)  An 
industrial  policy  was  issued,  the  agent  agreeing,  according  to  the 
claimant's  testimony,  to  advance  the  first  premium.  The  agent 
also  reported  to  the  company  the  first  premium  as  paid,  although 
no  money  had  been  received  by  him.  The  question  before  the  court 
was  whether  the  policy  was  thus  put  in  force.  The  policy  provided 
that  the  payment  of  the  first  weekly  premium  was  a  condition  pre- 
cedent to  any  liability  of  the  company  and  also  provided  that  its 
terms  could  not  be  modified  by  an  agent. 

The  court  held  that  the  company  had  the  right  to  stand  upon 
the  terms  of  its  contract,  none  of  which  had  been  changed  or 
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Wiiived  hy  its  autliority,  and  tluit,  con.scquently,  the  j)olicy  was  not 
in  force. 

Waivkic  of  P.aymkxt  of  First  Piskmium: — (Whipple  vs.  Pru- 
dential Life  In.s.  (.'o.  of  America,  Court  of  Appeals  of  New  York, 
118  N.  E.  Rep.  21 1.)  The  first  premium  on  the  policy  had  not 
been  paid  in  full  at  tiio  time  of  the  insured's  death.  The  applica- 
tion provided  that  the  policy  should  not  take  elfect  until  the  first 
premium  had  been  paid  in  full.  The  policy  itself  provided  thai 
only  certain  officers  named  therein  could  modify  its  terms.  The 
plaintiir  claimed  that  there  was  a  waiver  of  the  requirement  that 
the  first  premium  be  paid  in  full  although  it  was  conceded  that 
there  had  been  no  modification  of  the  contract  made  in  accordance 
with  the  terms  of  the  policy. 

There  was  correspondence  with  F.  W.  Tasney,  "Manager  West- 
ern Division/'  and  the  negotiations  in  which  the  waiver  was  claimed 
to  have  been  made  were  through  J.  W.  Wilson,  whom  Tasney  re- 
ferred to  in  writing  as  "  Manager." 

Tlie  case  was  defended  upon  the  ground  that  the  policy  was 
inchoate  and  ineffective  because  the  first  premium  had  not  been 
paid  in  full  at  the  time  of  the  insured's  death.  The  trial  court  dis- 
missed the  complaint  and  the  Appellate  Division  affirmed  this. 

The  Court  of  Appeals  held:  (1)  That  the  provision  in  the  policy 
that  it  could  not  be  modified  except  by  certain  officers  was  not  ef- 
fective in  this  case  since  it  was  part  of  the  policy  contract  and  was 
not  binding  until  the  policy  itself  was  in  force,  whereas  the  ques- 
tion here  was  whether  a  waiver  had  been  made  whereby  the  policy 
would  be  put  in  force,  (2)  that  the  designation  of  Wilson  as 
"  Manager  "  permitted  a  reasonable  inference  that  he  was  the  agent 
of  the  defendant,  invested  with  the  general  conduct  and  control  at 
Cleveland  of  the  business  of  the  defendant  and  that  his  acts  were, 
presumptively,  those  of  the  company,  (3)  that  there  was  evi- 
dence tending  to  prove  that  Wilson  effected  the  waiver. 

In  consequence  a  new  trial  was  granted. 

AccErTANCE  OF  APPLICATION: — (Stcarns  vs.  Merchants'  Life 
and  Casualty  Co.,  Supreme  Court  of  North  Dakota,  165  N.  W. 
Eep.  568.)  On  October  second  the  plaintiff  paid  a  policy  fee  and 
premium  to  the  agent  and  received  a  receipt  containing  the  pro- 
vision :  "  It  is  expressly  agreed  that  should  said  company  decline  to 
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issue  a  policy  within  twenty  days  from  date  hereof,  the  amount  of 
payment  actually  made  shall  be  returned  to  said  applicant  by  the 
person  signing  the  receipt."  The  application  signed  by  the  in- 
sured stated :  "  This  application  shall  not  be  binding  upon  the  com- 
pany until  accepted  at  the  home  office  and  the  policy  shall  not  be 
in  force  until  actually  issued  and  the  policy  fee  and  premium  paid." 

An  accident  happened  to  the  plaintiff  on  October  28.  On  Oc- 
tober 31  the  application  was  received  at  the  home  office,  having 
been  for  some  reason  delayed,  and  on  the  same  day  a  policy  was 
issued  without  knowledge  of  the  accident  to  the  insured. 

The  court  held  that  ""'the  contract  in  short,  to  a  fair-minded 
man,  must  have  been  and  was,  that  the  company  had  twenty  days 
in  which  to  pass  upon  the  application  and  in  which  to  return  the 
money  if  it  declined  to  accept  the  risk  and  that  if  it  did  not  act 
upon  this  option  the  insurance  would  be  binding."  It  noted  in  the 
opinon  that  the  applicant  was  an  acceptable  risk  as  shown  by  the 
issuance  of  a  policy. 

The  judgment  of  the  lower  court  for  the  defendant  was  reversed 
and  a  new  trial  granted. 

Delivekt  of  Policy  : —  ( Christopherson  vs.  Metropolitan  Life 
Ins.  Co.,  Supreme  Court  of  Michigan,  165  N.  W.  Eep.  793.)  The 
first  premium  had  not  actually  been  paid  at  the  death  of  the  in- 
sured. The  agent  had  sent  the  policy  to  the  insured  before  her 
death  by  mail  with  a  letter  advising  that  the  premium  was  not 
paid.    The  policy  recited  that  the  first  premium  had  been  paid. 

The  question  was  whether  this  recital  of  the  policy  was  conclu- 
sive. The  court  held  that  the  letter  of  the  agent  advising  the  ap- 
plicant that  the  premium  was  not  paid  was  in  effect  an  advice  that 
the  contract  of  insurance  Avas  not  in  force  so  that  the  recital  in  the 
policy  could  not  be  taken  as  conclusive  evidence  that  the  first  pre- 
mium had  been  paid. 

Effect  of  Approval  of  "John  Doe"  Application: — (Cap- 
ital Life  Ins.  Co.  vs.  Driscoll,  Court  of  Civil  Appeals  of  Texas,  199 
S.  W.  Eep.  872.)  Driscoll  had  refused  to  make  application  for 
fear  of  rejection  because  of  previous  history.  The  agent  persuaded 
him  to  make  a  "John  Doe"  application  which  should  state  the 
facts  to  be  submitted  to  the  company.  Shortly  after  this  the  agent 
informed  him  that  he  wouhl  be  accepted  if  t1ic  facts  in  regard  to 
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lii.s  previous  lioaltli  and  physical  condition  were  as  stated  in  the 
'"John  Doe"  a])})lication  and  if  lie  passed  satisfactorily  the  med- 
ical examination  rc(|uin'(l.  Dri.-coll  made  application  and  the  ex- 
aminer found  his  j)hysical  examination  satisfact^jry.  The  company, 
liowevcr,  refused  to  accept  him  except  at  a  rated-up  a<^(i.  Driscoll 
brought  suit.  The  court  held  that  the  company  had  agreed  to  issue 
a  policy  to  him,  that  on  its  refusal  to  do  so  except  at  a  rated-up  age 
he  was  entitled  to  damages,  and  that  the  measure  of  damages  should 
be  twenty  times  the  difference  between  the  annual  premiums  at  his 
true  age  and  his  rated-up  age,  the  policy  being  a  twenty  payment 
life  policy. 

It  would  seem  that  this  measure  of  damages  was  excessive,  since 
the  real  value  of  these  differences  was  not  twenty  times  the  annual 
difference  but  the  present  value  of  the  differences,  account  being 
taken  both  of  interest  and  expected  mortality. 

False  Statements  in  Application: — (Boulting  vs.  New  York 
Life  Insurance  Co.,  Supreme  Court  of  Iowa,  166  N.  W.  Hep.  278.) 
The  insured  stated  in  answers  to  questions  in  the  application  that 
he  did  not  use  wines,  spirits  or  malt  liquors,  that  he  had  not  used 
them  in  the  past  and  that  he  had  never  used  alcohol  or  drugs  to 
excess.  The  evidence  showed  that  for  nine  years  previous  to  his 
death  he  had  not  used  liquors,  but  that  just  about  nine  years 
previous  to  his  death  he  had  taken  the  Keeley  Cure  and  that  for 
three  years  prior  to  that  he  frequently  drank  to  excess. 

A  peculiar  Iowa  statute  provides  that  where  a  medical  examiner 
for  a  company  shall  report  an  applicant  a  fit  subject  for  insurance 
the  company  shall  be  estopped  from  defending  on  the  ground  that 
the  insured  was  not  in  the  condition  of  health  required,  unless  the 
report  was  procured  "by  the  fraud  or  deceit"  of  the  insured.  It 
would  seem  that  in  tliis  case  the  question  involved  was  not  prop- 
erly the  health  of  the  insured  at  the  time  of  examination  but  rather 
personal  history  having  a  bearing  on  longevity  and  that  the  fa- 
vorable report  was  procured  through  the  deceit  of  the  insured. 

The  court  in  its  opinion  held  that  the  inquiries  as  to  habits  "  in- 
hered in  the  report  of  the  medical  examiner  to  the  company  *'  and 
that  the  question  whether  the  insured  had  used  alcohol  to  excess 
bore  solely  on  his  present  physical  condition  and  longevity  as  af- 
fected thereby.  Apparently  in  this  the  court  had  reference  only 
to  present  physical  condition  as  shown  by  examination  and  did  not 
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include  therein  the  lasting  deleterious  effect  of  former  excessive 
use  of  alcohol,  which  no  physical  examination  could  ascertain  but 
which  is  frequently  a  ground  for  rejection  of  an  application.  Again 
the  court  largely  disregarded  the  specific  exception  of  the  statute 
of  a  report  obtained  by  the  deceit  of  the  insured.  In  this  case  it 
was  accepted  as  a  fact  that  the  insured  had  sometimes  drunk  to 
excess  and  that  in  regard  to  this  he  made  a  false  answer  in  the  ap- 
plication, yet  no  weight  was  given  to  the  fact. 

The  court  in  discussing  the  questions  as  to  the  excessive  use  of 
alcohol  indicated  its  belief  that  past  habits  were  of  no  importance 
unless  they  left  such  traces  that  a  physical  examination  would  re- 
veal them.  The  decision  can  only  be  regarded  as  a  very  unfortunate 
one  which  it  is  hard  to  justify  under  the  statute  in  question  but 
which  will  undoubtedly  stand  as  a  precedent  for  Iowa. 

False  Statements  in  ArpLiCATioN: — (Metropolitan  Life  Ins. 
Co.  vs.  Jennings,  Court  of  Appeals  of  Maryland,  101  At.  Eep.  608.) 
The  insured  had  been  in  a  state  sanatorium  for  four  months  in 
1911  suffering  from  tuberculosis.  After  leaving  there  he  was  sen- 
tenced for  violation  of  the  law  to  the  state  penitentiary.  Within 
three  weeks  of  the  beginning  of  his  term  he  was  transferred  to  the 
tuberculosis  camp  where  he  remained  until  the  end  of  his  term, 
under  treatment  for  tuberculosis.  In  his  application,  made  soon 
after,  he  stated  that  he  had  never  had  any  disease  of  the  lungs  and 
that  he  was  last  attended  by  a  physician  twelve  years  before  and 
that  he  had  "never  been  under  treatment  in  any  dispensary,  hos- 
pital or  asylum,  nor  been  an  inmate  of  any  almshouse  or  other  in- 
stitution." 

The  trial  court  refused  a  prayer  for  a  directed  verdict  for  the 
company.  The  Court  of  Appeals  reversed  the  trial  court,  stating 
in  the  opinion  that  the  uncontradicted  evidence  showed  the  falsity 
of  representations  made  in  the  application  and  that  these  "were 
not  only  material  but  were  vital  to  the  risk  and  of  such  a  character 
as  to  make  it  irrational  to  suppose  that  the  appellant  would  have 
issued  the  policy  if  it  had  been  appraised  of  the  true  state  of  facts.'* 

Misstatement  in  Application: — (Brunjes  vs.  Metropolitan 
Life  Insurance  Company,  Court  of  Errors  and  Appeals  of  New 
Jersey,  102  Atl.  Rep.  693.)  The  following  portion  of  the  opinion 
in  this  case  is  of  particular  interest  in  showing  how  the  Court  of 
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Errors  and  Aj)peal.s  r('co;.'nizt'(l  the  foiiinlation  of  tlic  life  insurance 
contract: 

"There  is  nothin;^'  mysterious  al)out  a  jjolicy  of  life  in.-urance. 
It  is  a  contract.  The  contract  is  leased  ui)on  facts  rc/^ardin;,'  age, 
health  and  disease.  When  facts  are  called  for  which  are  required 
to  he  given  hy  the  insured,  and  signed  answers  to  questions  are  re- 
turned as  a  l)asis  for  making  the  contract,  fair  dealings  require 
that  the  answers  so  made  should  lie  true.  A  material  false  repre- 
sentation in  Ihe  answers  purposely  made  is  a  reason  for  the  avoid- 
ance of  the  poliey  on  the  ground  of  fraud." 

Incontestability  Clause: — (Monahan  vs.  Metropolitan  Life 
Insurance  Co.,  Supreme  Court  of  Illinois,  119  N.  E.  Eep.  68.) 
The  incontestability  clause  read: 

"After  two  years  this  policy  shall  be  non-contestable  except  for 
the  non-payment  of  premiums,  as  stipulated,  or  for  fraud." 

The  insured  died  a  little  short  of  two  years  after  the  date  of  issue 
of  the  policy.  No  action  was  brought  until  more  than  two  years 
after  the  policy  had  expired.  The  question  involved  was  whether 
the  death  of  the  insured  within  the  two  years  fixed  the  rights  of 
the  parties  so  that  the  company  could  contest  liability  after  the  two 
years  had  expired,  or  whether  the  two-year  limitation  ran  as  if 
the  insured  had  lived  to  the  end  of  the  two  years.    The  court  held : 

"  The  rights  of  the  parties  under  such  an  incontestable  clause 
as  the  one  contained  in  this  contract  do  not  become  fixed  at  the 
date  of  the  death  of  the  insured.  In  case  of  a  breach  of  warranty 
under  this  particular  clause  the  insurer  must  assert  its  claim  within 
the  two-year  period,  whether  the  insured  survives  that  period  or 
not,  either  by  affirmative  action  or  by  defense  to  a  suit  brought  on 
the  policy  by  the  beneficiary  within  the  two  years." 

The  court,  however,  took  into  account  the  fact  that  the  form  of 
incontestability  clause  which  has  been  in  force  since  1908  in  Illinois 
was  prescribed  by  statute  and,  on  the  urging  of  this  fact  and  others, 
made  the  following  express  limitation  as  to  the  application  of  the 
decision  in  this  case: 

"As  this  policy  was  issued  before  the  passage  of  the  act  regu- 
lating conditions  and  provisions  of  life  insurance  policies,  the 
question  whether  a  different  rule  of  construction  applies  where  a 
statute  requires  the  insertion  of  specific  language  in  a  policy  is  not 
presented." 
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While  it  would  seem  that  even  in  the  ease  of  the  specific  clause 
in  question  the  rights  of  the  parties  were  fixed  by  the  death  of  the 
insured,  and  that,  consequently,  the  company  should  not  have  been 
prevented,  when  the  insured  died  within  the  first  two  years,  from 
contesting  a  claim  under  the  policy,  the  limitation  of  the  effect  of 
the  decision  is  such  that  it  probably  would  not  have  much  bearing 
on  policies  issued  to-day  or  on  those  of  recent  years. 

Wagering  Policy: — (Burdette  vs.  Columbus  Mutual  Life  Ins. 
Co.,  Supreme  Court  of  Appeals  of  West  Virginia,  93  S.  E.  Eep. 
366.)  The  insured  was  a  foster-daughter  of  the  beneficiary.  The 
policy  was  a  20-year  endowment  policy  payable  to  the  insured  in 
case  of  survival  and  to  the  beneficiary  in  case  of  death.  The  ap- 
plication was  made  by  the  insured  but  it  was  acknowledged  that 
the  first  premium  was  paid  by  the  beneficiary.  The  question  was 
whether  the  policy  was  void  as  a  wagering  contract.  The  circum- 
stances were  that  the  insured  had  been  taken  into  the  family  of  the 
beneficiary  as  one  of  the  family,  and  the  opinion  of  the  court  would 
indicate  that  there  was  evidence  of  much  affection  between  the  in- 
sured and  beneficiary,  that  the  beneficiary  had  planned  for  legally 
adopting  the  insured  and  had  also  contemplated  a  will  in  the  favor 
of  the  insured.  The  undertaking  of  the  premiums  under  an  en- 
dowment policy  was  mentioned  as  something  done  probably  as  a 
further  benefit  to  the  insured,  since,  if  she  survived  the  endowment 
period,  she  would  receive  the  proceeds. 

The  Supreme  Court  held,  reversing  the  lower  court,  apparently 
in  view  of  the  circumstances  above  mentioned,  that  the  payment 
of  premiums  by  the  beneficiary  did  not  necessarily  bring  the  policy 
under  the  head  of  a  wagering  contract  and  thus  render  it  void 
even  though  there  was  no  insurable  interest  because  of  consan- 
guinity, or  financial  obligation. 

Corporation  Tax: — (Prudential  Insurance  Co.  vs.  Hcrold, 
United  States  District  Court,  247  Fed.  Eep.  681.)  The  first  ques- 
tion involved  in  this  case  is  similar  to  the  one  in  the  Mutual  Benefit 
vs.  Herold  (T.  A.  S.  A.,  XIII,  300)  as  to  the  deduction  of  div- 
idends credited  towards  payment  of  premiums.  One  or  two  dif- 
ferences that  arose  the  court  held  as  of  no  significance.  One  was 
that  the  Prudential  was  a  stock  company;  the  other  was  that  some 
of  the  dividends  were  granted  on  industrial  policies,  whidi  by  tlu'^ir 
terms  were  non-participating. 
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Tho  second  question  arising  was  whether,  in  determining  the  net 
addition  to  the  reserve  wiiich  was  a  deduction  under  the  terms  of 
the  statute,  the  reserve  required  to  he  held  on  policies  on  which 
premiums  were  due  and  uncollected  and  on  policies  on  which  there 
were  "deferred  jtrfiniums,"  could  he  credited  in  calculating  the 
deduction.  The  court  held  that  this  reserve  was  required  hy  law 
and,  consequently,  sliuuld  he  credited  in  calculating  the  net  addi- 
tion to  the  reserve. 

Tax  on  Premiums: — (Northwestern  ^Mutual  Life  Ins.  Co.,  vs. 
Eoherts,  Treasurer,  Supreme  Court  of  California,  171  Pac.  313.) 
The  question  involved  was  whether  dividends  could  be  deducted  in 
determining  the  amount  of  premiums  to  be  taxed  under  the  Cali- 
fornia statute.    Tliis  statute  reads  as  follows: 

"  Every  insurance  company  or  association  doing  business  in  this 
state  shall  annually  pay  the  state  a  tax  of  one  and  a  half  per  cent, 
upon  the  amount  of  the  gross  premiums  received  upon  its  busi- 
ness done  in  this  state,  less  return  premiums  and  reinsurance  in 
companies  or  associations  authorized  to  do  business  in  this  state." 

The  court  held  that  they  could  not  be  so  deducted.  In  its  opin- 
ion it  noted  that  the  purpose  of  the  statute  was  to  increase  the 
revenue,  that  the  tax  was  laid  on  gross  premiums,  thus  distinguish- 
ing it  from  other  statutory  taxes  on  premiums  and  in  particular 
from  the  Federal  tax  involved  in  the  Mutual  Benefit  vs.  Herold. 
The  expression  "  return  premiums "'  as  used  in  the  statute  was  con- 
sidered at  length  and  in  regard  to  this  the  court  held  that  "  return 
premiums"  had  not  been  a  recognized  technical  expression  for 
dividends  and  that  it  had  reference  rather  to  such  things  as  the 
repayment  of  a  part  of  the  premium  paid  for  a  policy  of  fire  in- 
surance upon  cancellation  of  such  a  policy  before  its  expiry. 

"External,  Violent  and  Accidental  Means": — (Maryland 
Casualty  Company  vs.  Spitz,  United  States  Circuit  Court  of  Ap- 
peals, 246  Fed.  Eep.  817.)  The  insured  had  a  sore  on  his  neck. 
He  rubbed  it  when  his  hand  was  dirty.  In  a  short  time,  he  became 
sick  with  erysipelas  and  died  from  that  disease. 

The  policy  in  question  provided  for  insurance  against  injury  or 
death  "effected  directly  and  independently  of  all  other  causes 
through  external,  violent  and  accidental  means."  The  question 
before  the  court  was  whether  the  insured's  death  came  under  this. 
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The  court  held  that  there  was  nothing  to  show  that  the  injury  was 
inflicted  by  accidental  means,  and  reversed  the  decision  against  the 
company.    An  extract  from  the  opinion  is : 

"  The  deceased  rubbed  or  scratched  his  neck  in  the  ordinary  way ; 
there  is  no  evidence  that  he  was  disturbed  or  interfered  with  dur- 
ing the  operation,  and  an  ordinary  and  not  unusual  result  followed ; 
that  is,  he  broke  the  scab.  His  hands  were  not  clean ;  but  he  knew 
that  fact,  and  must  be  held  to  the  risk  of  such  harm  as  might  fol- 
low therefrom.  In  a  word,  he  seems  to  have  done  just  what  he  in- 
tended to  do,  namely,  rub  or  scratch  his  neck  to  relieve  the  itch- 
ing, and  in  our  opinion  breaking  the  scab  during  the  process  was  a 
probable  result,  one  reasonably  to  be  expected." 

What  Constitutes  Accidental  Injury: — (Salinger  vs. 
Fidelity  &  Casualty  Co.  of  New  York,  Court  of  Appeals  of  Ken- 
tucky, 198  S.  W.  Eep.  1163.)  The  insured  after  lifting  a  heavy 
box  noticed  that  he  could  not  see  distinctly  and  taking  off  his 
glasses  to  clean  them  found  that  he  had  lost  the  sight  of  one  eye. 
Physicians  who  were  witnesses  testified  that  he  lost  the  sight  of  the 
eye  from  a  floating  clot  in  the  blood  vessels,  and  it  was  further  tes- 
tified that  the  effort  made  in  lifting  the  boxes  might  have  been  a 
factor  in  bringing  about  this  result.  One  physician  testified  that 
if  it  had  not  been  for  the  existence  of  this  foreign  substance  in  the 
artery  no  manner  of  exertion  or  force  would  have  caused  the  loss 
of  sight.  The  provision  in  the  policy  was  "against  bodily  injury 
sustained  .  .  .  through  accidental  means  .  .  .  and  resulting  di- 
rectly, independently  and  exclusively  of  all  other  causes"  in  total 
OT  partial  disability. 

The  court  held  that  according  to  the  testimony,  the  insured 
would  not  have  lost  his  sight  in  the  absence  of  his  bodily  condition 
caused  by  the  clot  in  the  artery,  and  that,  consequently,  his  injury 
was  not  caused  by  accidental  means  within  the  terms  of  the  policy. 

Accident  Policy:  Sunstroke: — (Higgins  vs.  Midland  Cas- 
ualty Company,  Supreme  Court  of  Illinois,  118  N.  E.  Eep.  11.) 
The  policy  provided  against  "bodily  injury  sustained  solely 
through  accidental  means."  It  also  specifically  included  sunstroke 
as  one  of  the  possible  accidents. 

The  question  was  whether  the  sunstroke  was  in  this  case  the  re- 
sult of  accidental  means.  The  insured  was  a  traflic  policeman 
regulating  street  traffic  at  the  time  of  the  sunstroke.    It  was  a  very 
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warm  day,  and  lio  had  I)een  standing  aL  the  center  of  the  street 
intersection  for  some  time. 

The  company  <  lainicd  that,  inasmuch  as  he  was  doing  what  he 
intended  to  do,  thi;  sunstroke  was  not  sustained  through  accidental 
means. 

In  the  lower  court,  the  verdict  had  been  directed  in  favor  of  the 
company.  The  Supreme  Court,  however,  reversed  this,  and  re- 
manded the  case.  In  the  course  of  the  opinion,  attention  was 
called  to  the  fact  that  the  place  where  the  sunstroke  occurred  was 
a  busy  street  intersection,  and  that  many  other  people  were  passing 
back  and  forth  across  this  street  intersection,  and  that  no  others 
were  stricken  because  of  the  heat,  and  that  the  insured  had  no 
reason  to  assume  that  the  natural  and  probable  consequence  of  per- 
forming his  duties  as  traffic  policeman  would  be  a  sunstroke. 

Loss  OF  SiGnx: — (Routt  vs.  Brotherhood  of  Railroad  Trainmen, 
Supreme  Court  of  Nebraska,  165  N.  W.  Rep.  141.)  The  insured 
was  employed  by  the  Union  Pacific  Railroad  Company  but  in  June 
1913  was  discharged  from  employment  because  of  color  blindness 
which  totally  and  permanently  incapacitated  him  for  the  duties  of 
a  railroad  trainman.  One  of  the  rules  of  the  association  provided : 
"Any  beneficiary  member  in  good  standing  .  .  .  who  shall  suffer 
the  complete  and  permanent  loss  of  sight  of  both  eyes  shall  be  con- 
sidered totally  and  permanently  disabled."  It  was  claimed  that  the 
color  blindness  constituted  the  complete  loss  of  sight.  The  court 
upheld  this  claim  in  its  decision.  In  its  opinion  the  court  quoted 
from  other  cases  but  nothing  in  these  quotations  would  properly 
form  a  precedent  for  or  justify  the  present  decision.  It  seems  to 
be  a  decision  where  the  court  has  read  into  the  contract  something 
which  could  not  by  a  fair  reading  be  found  there.  There  was  a 
strong  dissenting  opinion  concurred  in  by  three  of  the  judges. 

"Accident"  and  "Sickness": — (Beaudoin  vs.  La  Societe  St. 
Jean  Baptiste  de  Bienfaisance  de  Biddeford  et  al.,  Supreme  Judi- 
cial Coiirt  of  Maine,  102  Atl.  Rep.  234.)  The  constitution  and 
by-laws  of  the  Society  provided  as  follows:  "Law  Concerning  SicTc 
Benefits.  A  member  who  is  sick  and  unable  to  work  at  any  occu- 
pation that  can  bring  him  any  compensation  will . . .  receive " 

The  insured  by  accident  broke  his  leg,  and  claimed  benefits  under 
the  sick  benefit  provision.     The  court  held  that  the  insured's  dis- 
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ability  was  not  "sickness/'  not  being  a  "disease  arising  from  a 
pathological  condition." 

It  ■would  seem  as  if  the  provisions  of  the  constitution  and  by- 
laws quoted  would  ordinarily  be  taken  to  cover  sickness  resulting 
from  accident  as  well  as  from  disease  and  it  is  doubtful  whether  in 
the  absence  of  any  specific  exclusion  of  sickness  resulting  from 
accident  the  decision  in  this  case  would  be  followed  in  most  juris- 
dictions. 

Meanixg  of  the  Word  "  In"juee  "  in  an  Accident  Policy  : — 
(Interstate  Business  Men's  Accident  x4^sociation  vs.  Dunn,  Court 
of  Appeals  of  Kentucky,  198  S.  W.  Eep.  727.)  The  insured  was 
intentionally  shot  and  killed.  He  had  a  policy  providing  for  pay- 
ment to  the  beneficiary  in  case  of  accidental  death.  The  policy 
contained  the  following  provision : 

"  This  certificate  shall  be  in  suspension,  and  the  insurance  herein 
provided  shall  not  extend  to  or  cover  any  loss  due  to  .  .  .  the  act 
of  any  person  done  to  injure  the  insured." 

The  company  disclaimed  liability  basing  its  disclaimer  on  this 
provision.  The  question  before  the  court  was  whether  the  word 
"injure"  in  this  clause  included  the  attempt  to  kill.  The  court 
held  that  it  did  not,  commenting  as  follows : 

"  The  word  '  injure '  is  not  a  technical  word.  It  is  in  common 
use,  has  a  popular  and  well-understood  meaning,  and  from  the  con- 
text we  take  it  for  granted  it  was  intended  to  have  its  popular 
meaning  in  this  contract.  It  is  defined  by  Webster  as  meaning: 
*  To  do  harm  to ;  to  hurt ;  to  damage,  as  to  hurt  or  wound.'  And 
this  is  its  commonly  understood  meaning  in  ordinar}^  usage.  It 
is  not  referable  to  nor  is  it  used  in  describing  fatal  injuries,  but  is 
customarily  confined  to  injuries  that  are  not  fatal.  For  example, 
if  a  man  is  shot  and  killed  inst<antly,  we  would  not  say  that  he  was 
injured  but  that  he  was  killed." 

This  was  notwithstanding  the  fact  that  the  insuring  clause  in- 
cluded loss  of  life  as  one  of  the  injuries  insured  against  in  the  fol- 
lowing provision  of  the  same  policy: 

(The  association)  "does  agree  to  pay  at  its  home  office  in  Des 
Moines,  Iowa,  compensation  for  loss  resulting  from  bodily  in- 
juries effected  solely  and  independently  of  all  other  causes  or  con- 
ditions concurring,  contributing  or  intervening,  through  external, 
violent  and  accidental  means." 
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MR,  AV.   S.   NICHOLS: 

I  have  no  criticism  to  ofTer  on  Mr.  Ehodcs's  clear  statement  of 
the  War  Ecvenuo  Act  as  it  applies  to  life  insurance.  But  his  paper 
suggests  the  cognate  question:  AVhat  principles  should  govern 
taxation  in  its  application  to  life  insurance?  Few  economic  ques- 
tions have  been  the  subject  of  more  diversified  views  than  those 
which  concern  taxation.  On  certain  fundamental  principles  there 
is  more  or  less  uniformity  of  views  among  expert  economists,  but 
beyond  these,  opinions  are  widely  divergent  and  have  changed  as 
the  interaction  of  business  relations  have  been  more  closely  an- 
alyzed and  the  marvelous  advance  in  the  fields  both  of  production 
and  distribution  have  made  their  influence  felt.  Experience  has  in 
the  judgment  of  many  demonstrated  the  fallacies  of  some  at  least 
of  the  arguments  which  even  that  prince  of  political  economists, 
Adam  Smith,  regarded  as  unimpeachable. 

Whatever  theories  may  be  adopted  concerning  the  principles 
w'hich  should  apply  to  taxation  in  general,  life  insurance  may  be 
regarded  as  sui  generis,  differing  in  its  essential  character  from 
other  subjects  of  taxation.  Fundamentally,  it  is  a  scheme  of  benev- 
olence whose  most  essential  object  is  protection  of  the  family 
against  those  economic  losses  involved  in  the  untimely  death  of 
the  nation's  bread-winners.  It  is  not  directly  concerned  either 
with  the  production  or  the  consumption  of  wealth  but  solely  with 
its  distribution.  As  a  business  pure  and  simple,  the  productive 
powers  of  the  nation  which  should  be  the  ultimate  source  of  supply 
for  the  national  revenue  in  any  proper  scheme  of  taxation,  except 
through  indirection,  are  not  involved  at  all.  Xor  is  the  consump- 
tion of  that  wealth  whose  reduced  amount  may  represent  tlie  bur- 
den borne  by  the  consumer  directly  involved  in  life  insurance.  Its 
work  is  directed  mainly  to  the  redistribution  of  the  productive  work 
of  the  nation  among  the  representatives  of  its  producers,  to  al- 
leviate the  losses  entailed  by  death.  In  so  far  as  the  actual  work 
of  life  insurance  is  confined  to  this  task,  it  is  akin  to  the  ordinary 
charity  which  on  any  reasonable  theory  of  taxation  should  be 
exempt. 


DISCUSSION — ME.   NICHOLS.  Ill 

But  beyond  this  life  insurance  as  a  practical  business  also  involves 
certain  elements  of  an  ordinary  commercial  character.  It  has 
become  an  important  scheme  for  the  accumulation  and  investment 
of  the  earning  power  of  the  nation  similar  in  its  character  to  that 
of  capital  otherwise  employed  along  productive  lines  and  in  excess 
of  that  which  can  be  deemed  essentially  charitable.  In  so  far  as  it 
is  thus  allied  to  other  ordinary  investments  of  capital,  there  ap- 
pears to  be  no  sound  reason  why  it  should  be  entirely  exempt  from 
the  claims  of  the  tax  gatherer.  It  is,  however,  based  on  essentially 
fixed  running  contracts  between  the  insurer  and  insured,  any  im- 
pairment of  which  would  not  only  be  unconstitutional  but  destruc- 
tive to  its  maintenance. 

Such  are  some  of  the  leading  features  of  the  business  which 
should  be  recognized  in  dealing  with  insurance  as  a  proper  subject 
of  taxation.  It  seems  plain  that  any  impost  placed  on  that  portion 
of  the  premium  receipts  or  the  assets  of  a  life  company,  whose  in- 
violate maintenance  is  essential  to  the  carrying  out  of  the  contracts 
of  the  company,  must  not  be  thought  of.  This  eliminates  both 
the  net  premiums  and  the  reserves  from  the  category  of  taxable 
items.  It  eliminates,  too,  whatever  surplus  may  be  legitimately 
set  aside  to  meet  possible  future  deficiencies.  Under  existing  stat- 
utory regulations  limitations  cannot  well  be  placed  on  the  amount 
of  such  surplus  that  should  be  exempted,  which  must  be  left  to  the 
discretion  of  those  in  control  of  the  company.  Only  when  such 
surplus  has  been  converted  into  the  form  of  dividends  is  it  a  proper 
subject  of  taxation.  But  here  again  we  meet  with  an  obstacle. 
The  application  of  the  dividend  may  under  the  contract  be  elective. 
The  insured  may  be  entitled  to  utilize  it  in  the  purchase  of  new  in- 
surance specified  in  amount.  The  taxation  of  a  sum  so  applied 
under  an  existing  contract  would  be  open  to  all  the  objections 
against  an  original  premium.  If,  on  the  other  hand,  the  tax  bo 
limited  to  premiums  paid  in  cash,  the  liberty  of  choice  is  penalized 
and  the  freedom  of  contract  is  impaired.  Dividends  payable  solely 
in  cash  would  seemingly  be  free  from  objection  other  than  that  of 
discrimination  between  companies  that  offer  options  and  those 
which  do  not.  Dividends  of  uncertain  amount  applicable  under 
the  contract  to  a  reduction  of  premiums,  too,  would  seem  to  be  free 
from  the  objection,  but  here  again  comes  the  question  of  dividends 
applied  to  reduce  the  term  of  the  insurance. 

Stock  companies,  or  mutuals  with  a  stock  capital,  should  alike 
be  free  from  taxation  on  that  capital,  since  in  both  cases  it  per- 
forms the  function  of  surplus  for  the  protection  of  the  contracts ; 
its_  reduction  enhances  the  risk  assumed  by  the  corporation  and  de- 
prives the  insured  of  the  protx^ction  guaranteed  through  its  ex- 
istence. The  dividends  payable  to  the  owners  of  the  capital,  how- 
ever, are  clearly  free  from  all  objection  as  subjects  of  taxation. 
That  portion  of  the  premium  known  as  the  loading  would  at  first 
seem  a  proper  subject  of  tax.    It  is  added  for  the  express  purpose 
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of  mcotiii;^  {•oiitinf^encics  iiuidont  to  the  expense  of  the  business 
as  well  as  to  ))rovi(le  a  surplus  fur  the  protei;tion  of  the  policy- 
holder. Indeed,  in  a  last  analysis,  th(;  taxes  ineludin;^  the  license 
and  other  fees  now  paid  by  the  cumj)anies  may  he  traced  to  this 
ultimate  source.  Yet  here  again  is  a  danger  lest  such  taxation 
should  encroach  on  the  surplus  required  for  the  protection  or  the 
necessary  running  exj)enses  of  the  Imsiness.  It  is  true  that  a  por- 
tion of  the  surplus  is  usually  concealed  in  the  assumptions  on 
which  the  net  i)remiums  are  computed,  but  until  the  excess  from 
this  source  has  actually  been  determined  and  carried  into  the  sur- 
plus account  it  cannot  properly  be  recognized. 

In  short,  any  proper  scheme  of  taxation  would  seem  to  be  con- 
fined to  cash  dividends  and  such  reasonable  assessments  on  pre- 
mium loadings  as  will  not  interfere  with  their  functions  as  sus- 
tainers  of  the  expense  of  the  business  and  the  fountains  of  surplus. 
In  a  word,  any  proper  scheme  of  taxation  applied  to  life  insurance 
should  leave  all  the  elements  that  concern  the  ultimate  security  or 
the  full  performance  of  the  contracts  unimpaired  and  should  be 
limited  to  those  elements  no  longer  required  for  tliese  purjjoses  in 
the  case  of  uncompleted  contracts. 

This  leads  to  the  suggestion  whether  taxation  should  not  be  lim- 
ited to  the  payments  made  on  maturing  contracts,  like  death  duties 
on  the  transfer  of  estates,  thus  directly  imposing  the  burden  where 
in  any  event  it  must  ultimately  rest  on  the  beneficiaries  of  the  con- 
tracts. Such  a  tax  if  levied  should  be  progressive,  fixing  a  min- 
imum sum  which  in  the  nature  of  a  charity  or  an  incentive  to  thrift 
should  be  exempt  while  the  excess  could  be  viewed  as  an  ordinary 
commercial  investment  subject  to  rates  increasing  according  to 
the  amount;  equity,  however,  would  require  that  the  aggregate  in- 
surance on  the  individual  rather  than  the  separate  policies  should 
be  considered. 

Economy  and  equity  are  generally  regarded  as  the  two  funda- 
mental principles  which  should  regulate  any  scheme  of  taxation. 
So  far  as  life  insurance  is  a  charity,  equity  demands  freedom  from 
taxation.  So  far  as  it  is  an  ordinary  method  of  accumulating  cap- 
ital both  equity  and  economy  would  seem  to  be  satisfied  by  a 
graduated  tax  on  its  ultimate  returns  to  the  investors.  The  cor- 
poration is  simply  the  instrument  through  which  the  accumula- 
tion and  redistribution  is  effected  under  executory  contracts  whose 
ultimate  execution  leaves  but  a  narrow  leeway  for  the  imposition 
of  extraneous  burdens  not  anticipated  when  the  contracts  were 
made.  Any  impairment  of  the  safety  of  the  business  is  more  than 
an  impairment  of  a  mere  private  interest ;  it  is  a  blow  to  one  of  the 
great  economic  factors  of  the  community. 
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THE  EFFECT   OF  GLYCOSURIA   AND   OF   ALBUMINURIA   ON   MORTALITY 
— OSCAR  H.   ROGERS,   M.D.^  AND  ARTHUR  HUNTER. 

VOL.   XVIII,  PAGE  239. 

MR.   OLIVER  W.   PERRIN: 

Two  interesting  questions  arise  in  one's  mind  upon  reading  the 
paper  of  Doctor  Eogers  and  Mr.  Hunter,  on  ""  The  EiJect  of  Glyco- 
suria and  Albuminuria  on  Mortality."  One  is,  "  Is  medical  selec- 
tion effective  in  picking  out  standard  risks  among  cases  suspected 
of  glycosuria  or  albuminuria  ?  "  The  other  is,  "  If  selection  is  at 
least  partially  effective  in  such  cases,  how  far  may  the  mortality 
ratios  of  one  period  or  one  company  be  accepted  as  a  guide  when 
compared  with  those  of  another  period  or  another  company  ?  " 

The  paper  before  us  throws  much  light  upon  the  first  question. 
Cases  suspected  of  glycosuria  or  albuminuria  can  evidently  be 
separated  by  selection  into  two  general  groups,  one  of  which  shows 
our  suspicions  to  be  groundless,  or  to  be  due  to  a  temporary  dis- 
turbance rather  than  a  permanent  impairment,  and  the  other  of 
which  confirms  our  suspicions  and  establishes  the  presence  of  the 
disease  itself,  or  of  a  reduced  resistance  to  disease. 

Doctor  Ogden's  Metropolitan  experience  seems  to  cover  cases 
which  belong  largely,  if  not  wholly,  to  the  former  group,  while  the 
New  York  Life  experience  admittedly  covers  sub-standard  cases 
and  therefore  cases  which  belong  to  the  latter  group. 

It  is  easy  to  lay  too  much  emphasis  on  the  causes  of  death  as  a 
factor  in  selection,  but  it  is  at  least  relevant  to  the  question  to  note 
that  Doctor  Ogden's  Group  3,  which  corresponds  more  closely  than 
any  other  to  Mr.  Hunter's  Class  II,  shows  that  only  4  per  cent,  of 
the  deaths  were  due  to  Bright's  disease;  Mr.  Hunter's  percentage 
is  26.  In  Doctor  Ogden's  Group  1,  as  compared  with  Mr.  Hunter's 
Class  IV,  the  percentages  are  10  and  50,  respectively.  And  in  Doe- 
tor  Ogden's  Group  11  there  were  no  deaths  due  to  diabetes,  while 
Mr.  Hunter's  Class  VI  shows  32  per  cent,  from  this  cause. 

If  causes  of  death  have  a  bearing  upon  medical  selection  as  indi- 
cating whether  the  cases  were  impaired  or  not,  it  is  clear  that  the 
two  experiences  differ  fundamentally  in  the  types  of  cases  that  they 
cover. 

This  brings  us  to  the  second  inquiry:  How  far  may  such  mor- 
tality ratios  for  one  period  or  one  company  be  accepted  as  a  guide 
when  compared  with  those  of  another  period  or  another  company? 
The  question  is  a  broad,  as  well  as  a  delicate  one,  and  it  is  only  in- 
tended to  say  here  that  just  as  the  standard  of  selection  differs  in 
the  two  experiences  of  tlie  Metropolitan  and  the  New  York  Life, 
so  it  may  differ  within  the  same  company  in  one  period  of  years  as 
against  another  period.  This  is,  of  course,  a  disturbing  factor  in 
making  comparisons  of  mortality  ratios.    For  example,  in  the  New 
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York  Life  i'.\]>C'rifn((',  Clas.s  ]I,  (iroup  A  covers  the  years  180G  to 
]MO(j,  inclusive,  while  (irouj)  Ji  of  the  same  class  covers  the  years 
1!)07  to  linf).  Accordirij^ly  any  ch!Ui<<e  in  the  standard  of  selec- 
tion during;  the  latter  period  should  account  for  a  corresponding 
clian^'c  in  the  niorUility  ratios  for  (Jroup  1>.  The  dan^^er  arises, 
therefore,  of  assuming:  that  the  extra  mortality  for  one  period  of 
years  or  one;  comj»any  too  accurately  measures  the  particular  im- 
])airmcnt. 

The  IVnn  Mutual  changed  its  standard  of  selection  in  1913,  and 
altliough  I  am  only  ahle  to  present  figures  for  the  Penn  Mutual 
ex])erience  from  1885  to  1908,  inclusive,  the  above  fact  should  be 
l)orne  in  mind  in  enuTiection  with  any  comparison  of  mortality 
ratios.  The  cases  included  in  this  experience  were  accepted  at  the 
Tegular  rate  of  premium,  but  probably  many  of  them  would  now 
be  declined  because  of  the  findings  in  our  own  lai)oratory.  It  is 
now  our  practice  to  have  specimens  of  urine  sent  to  the  Home  Office 
in  all  doubtful  cases,  instead  of  taking  the  opinion  of  the  local 
examiner.  In  view  of  the  above  mentioned  change  in  the  standard 
of  selection  and  the  trend  shown  by  the  general  experience  of  the 
Penn  Mutual,  it  is  reasonable  to  expect  that  the  mortality  ratios 
for  glycosuria  and  albuminuria  would  show  improvement  if  recent 
issues  were  included. 

"With  this  explanation  and  with  considerable  hesitation,  on  ac- 
count of  the  smallness  of  the  groups,  I  give  the  following  figures: 

Class  II — ALStunNURiA  Without  Casts. 
(Experience  by  policies.) 

Years  of  Actual  Expected  Deaths  Ratio 

Exposure.  Deaths.  by  C.  P.  Table.  Per  Cent. 

3338  31  28  111 

An  analysis  of  this  group  was  made  with  respect  to  ages  at  entry 
under  40  and  ages  40  and  over,  the  result  being  that  the  former 
age  group  showed  a  mortality  of  82  per  cent,  by  the  Compound 
Progressive  and  the  latter  group,  136  per  cent.  This  is  consistent 
with  Mr.  Hunter's  results.  Cases  in  this  group  which  were  20  per 
cent,  or  more  over- weight  showed  a  mortality  of  165  per  cent.,  as 
against  94  per  cent,  for  the  balance  of  the  group.  Accordingly, 
the  impression  that  albuminuria  occurring  in  decidedly  over-weight 
persons  is  a  serious  impairment,  seems  to  receive  further  con- 
firmation by  these  figures.  Twenty  per  cent,  of  the  deaths  in  this 
class  were  due  to  Bright's  disease. 

Class  VI — Sugar  in  the  Urine. 
(Experience  by  policies.) 

Years  of  Actu.il  Expected  Deaths  Ratio 

Exposure.  Deaths.  by  C  P.  Table.  Per  Cent. 

749  11  7  157 
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An  attempt  to  analyze  the  material  of  this  class  by  age  groups 
left  the  impression  that  glycosuria  is  distinctly  a  more  serious  im- 
pairment at  the  older  than  at  the  younger  ages  at  entry.  Ten  per 
cent,  of  the  deaths  were  due  to  diabetes. 

Class  IV — Albuminuria  with  Casts. 

This  was  also  investigated,  but  the  group  was  smaller  than  either 
of  the  others  and  the  figures  were  influenced  so  much  by  accidental 
fluctuation  that  they  are  not  presented. 

The  Penn  Mutual  is  engaged  in  bringing  its  experience  up  to 
date  in  all  of  these  classes  and  it  is  intended,  as  soon  as  the  results 
are  available,  to  give  the  society  a  more  complete  analysis. 

ME.   EOBEET   HENDEESON  : 

Probably  the  most  valuable  comment  which  I  can  make  on  this 
paper  is  to  give  the  result  of  an  investigation  by  the  Equitable  of 
its  experience  on  policies  rated  for  albuminuria.  This  investiga- 
tion was  made  by  policies  and  covered  4,073  policies  with  23,617 
years  of  exposure.  Of  these,  310  policies  were  terminated  by  death 
on  183  lives.  The  business  included  in  the  experience  was  issued 
from  1900  to  1915  inclusive  and  observed  to  the  anniversary  in 
1916.  The  actual  death  claims  were  compared  with  the  expected 
by  an  analyzed  mortality  table  representing  the  standard  expe- 
rience of  the  Equitable  in  the  Northern  States  from  1899  to  1909. 

Among  cases  issued  in  the  Northern  States  and  showing  albumin 
without  casts,  there  were  sixty-two  policies  terminated  by  death 
representing  118  per  cent,  of  the  expected  by  the  standard  table. 
Subdividing  this  by  duration  the  deaths  during  the  first  five  years 
were  138  per  cent,  of  the  expected  and  thereafter  108  per  cent, 
and  subdividing  by  age  at  issue  the  deaths  for  ages  at  issue  under 
forty  were  113  per  cent,  of  the  expected  and  for  ages  forty  and 
over,  133  per  cent.  As  compared  with  our  experience  of  118  per 
cent.,  the  combined  experience  of  groups  A  and  B  of  the  New 
York  Life  appears  to  be  136  per  cent,  of  the  Compound  Progress- 
ive Table  which  would  probably  represent  approximately  150  per 
cent,  of  our  standard.  Practically  all  of  our  business  was  written 
on  the  extra  premium  or  ratcd-up  plan  very  little  being  issued 
with  lien. 

Among  cases  issued  in  the  same  territory  and  showing  albumin 
and  casts  there  were  130  policies  terminated  by  death,  representing 
165  per  cent,  of  the  expected  as  compared  with  the  New  York  Life 
experience  of  350  per  cent,  of  the  C.  P.  Table.  Subdividing  our 
experience  by  duration  the  actual  deaths  during  the  first  five  years 
were  143  per  cent,  of  the  expected,  from  the  sixth  to  tenth  years 
inclusive  173  per  cent,  and  from  the  eleventh  to  sixteenth  years 
195  per  cent.    Subdividing  by  age  at  entry  for  ages  to  39  inclusive 
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tlio  actual  deaths  wore  i;{5  por  cent,  of  the  exptcteil ;  for  a;.'e.s  30 
to  ;}!)  they  M'ero  107  i)er  cent.;  for  a;,'<'.s  -10  to  11)  they  were  ITO  per 
cent,  and  for  a^^es  50  and  over,  173  per  cent. 

Th(!  reinaijiinf(  ei^diteen  jwlicies  terminated  l;y  death  were  in 
smaller  classes  not  separately  of  importance.  The  general  aggre- 
gate of  210  ])olicies  terminated  hy  death  represented  145  per  cent, 
of  the  expected  deaths.  Our  exj)cricnce  hy  amounts  on  these  im- 
]iaii'inents  was  much  more  favorable  as  we  were  fortunate  in  not 
havint^  any  claims  for  lar^a'  amounts  although  there  were  a  num- 
ber of  such  cases  included  in  the  experience. 

If  I  have  emphasized  our  low  mortality  in  these  clas.ses  as  com- 
pared with  that  of  the  New  York  Life,  it  has  not  been  with  the  idea 
of  claiming  any  more  efficient  selection  on  our  part  but  to  bring 
out  the  fact  that  these  classes  are  not  homogeneous  units  and  that 
it  is  possible  for  a  com])any,  which  is  not  prepared  to  go  as  deeply 
into  the  substandard  business  as  some  others,  to  select  from  these 
classes  business  which  can  be  covered  by  moderate  extra  premiums. 

MR.  A.  B.  wood: 

This  interesting  paper  by  Dr.  Rogers  and  Mr.  Hunter  furnishes 
a  striking  illustration  of  the  unsuitabilit}',  as  a  basis  for  the  rating 
of  substandard  lives,  of  many  of  the  results  of  the  Medico-Actu- 
arial Mortality  Investigations.  This  statement  may  be  applied 
not  merely  to  Classes  5  to  11,  but  probably  to  all  classes  which  deal 
with  medical  impairments.  Much  information  of  value  can  be 
gleaned  from  an  intelligent  study  of  these  experiences,  but  unless 
examined  in  the  light  of  a  clear  understanding  of  the  nature  of 
the  underlying  data,  incorrect  conclusions  are  bound  to  be  drawn 
therefrom.  Notwithstanding  the  pains  taken  by  the  committee 
throughout  the  report  to  direct  attention  to  the  rigid  selection 
which  applicants  in  these  classes  were  subjected  to,  the  importance 
of  this  feature  does  not  appear  always  to  have  been  fully  appre- 
ciated. 

It  cannot  be  too  strongly  emphasized  that  the  data  consisted 
only  of  cases  which  had  been  accepted  by  the  companies  as  stand- 
ard risks  after  the  most  careful  investigation.  Cases  accepted  as 
substandard  were  all  excluded.  The  acceptance  of  these  cases  at 
ordinary  rates  is  in  itself  evidence  that  the  companies  believed 
either  that  the  supposed  impairment  did  not  in  fact  exist  or  that 
the  lives  were  in  other  respects  so  excellent  that  the  favorable  fea- 
tures would  probably  counteract  any  extra  risk  which  might  be  due 
to  the  particular  impairment. 

The  experience  of  the  New  York  Life  under  cases  of  glycosuria 
and  albuminuria  is  based  upon  risks  believed  to  be  substandard  and 
accepted  on  special  terms.  The  excess  mortality  in  the  classes  ex- 
amined is  a  sufficient  answer  to  those  who  may  have  formed  the 
opinion  that  these  features  are  of  little  importance. 

In  comparing  the  mortality  ratios  of  this  experience  of  the  New 
York  Life  with  those  of  the  corresponding  classes  of  the  Medico- 
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Actuarial  Mortality  Investigation  it  should  be  noted  that  the  ex- 
pected deaths  have  been  calculated  by  the  Compound  Progressive 
Table.  Had  the  M.-A.  Table  been  used  as  in  the  Medico-Actuarial 
classes,  the  excess  mortality  would  have  been  even  more  marked. 

The  authors  consider  that  this  experience  represents  about  what 
may  be  expected  in  similar  groups  in  the  future  under  ordinary 
methods  of  selection.  The  results  will  undoubtedly  be  a  valuable 
guide,  especially  to  companies  which  issue  policies  on  under-aver- 
age lives.  I  would  observe,  however,  that  the  experience  is  not 
only  limited  in  regard  to  the  amount  of  data,  but  it  extended  over 
a  comparatively  short  period  of  time.  Consequently  a  mortality 
ratio  based  upon  the  experience  of  the  entrants  in  any  age  group 
during  such  a  limited  period  of  exposure  cannot  be  taken  as  a  cor- 
rect expression  of  the  mortality  likely  to  be  experienced  by  a  sim- 
ilar body  of  entrants  throughout  their  whole  future  lifetime. 

Take  as  an  illustration  age  group  15-24  of  the  risks  which  had 
albuminuria  without  casts  (p.  242).  The  oldest  attained  age 
through  which  any  member  of  this  group  could  have  passed  under 
observation  was  42.  The  bulk  of  the  exposures  must  have  been 
confined  to  the  first  five  or  ten  years  after  entrance.  Are  we  jus- 
tified in  assuming  that  applicants  15-24  years  of  age,  who  have 
albuminuria  will  experience  a  normal  rate  of  mortality  (104  per 
cent.)  throughout  their  whole  lifetime?  All  that  the  statistics 
tell  us  is  that  the  mortality  during  a  comparatively  short  period 
after  selection  was  104  per  cent.  Beyond  that  we  are  still  in  the 
dark.  It  is  very  important  to  keep  this  point  clearly  in  view 
when  using  the  results  of  an  experience  of  short  duration  as  a  guide 
in  the  selection  of  risks.  Wherever  the  statistics  are  sufficiently 
large  to  permit  of  subdivision  they  should  be  studied  not  only  by 
groups  of  ages  at  entry  but  by  durations  as  well,  in  order,  if  pos- 
sible, to  form  some  idea  of  the  incidence  of  the  extra  mortality. 

As  a  further  illustration  of  the  importance  of  subdividing  the 
experience,  let  us  take  Class  5  of  the  Medico-Actuarial  Mortality 
Investigation  which  dealt  with  sugar  in  the  urine.  The  mortality 
ratio  of  the  class  as  a  whole  was  only  103  per  cent.,  from  which  it 
might  be  inferred  that  by  careful  selection  the  companies  had  suc- 
ceeded in  eliminating  all  extra  mortality  from  this  cause.  We  are 
told,  however,  that  the  deaths  from  diabetes  in  this  class  were  six 
times  the  normal.  If  the  experience  be  subdivided  into  groups  of 
ages  at  entry  and  durations,  the  results  are  as  follows: 


Policy 
Duration. 

Ages  at  Entry. 

15-39. 

40-49. 

50  and  Over. 

Total. 

Act. 

Exp. 

%. 

Act. 

Exp. 

%. 

Act. 

Exp. 

%. 

128 
105 

Act. 

Esp. 

%. 

1-  5  ...  . 
6-24  .... 

31 
24 

33.3 
27.3 

93 

88 

24 

23 

20.2 
22.9 

119 

i:o 

22 

2. 

17.2 
20.0 

77 

68 

70.7 
70.1 

109 
99 

Total ...     55 

60.6 

47 

43.1 

109 

43 

37.2 

116 

145    140.8 

103 

118 
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The  low  mortality  of  u;^'('  ^^rouj)  I.j-.'J!)  is  evidence  of  exceedin;^ly 
carcl'iil  selection  and  su;f;jcsts  that  in  tlie  cases  \vhi(.-}i  were  accepted 
at  tiie  youn^^'r  aj^^cs  tlie  jtresence  of  su;,'ar,  jjossihly  on  one  occasion 
only,  was  in  all  likelihood  purely  accidental.  Tlu-  mortality  in- 
creases, however,  as  the  age  at  entry  increases  anrl  in  the  age  group, 
50  and  over,  we  have  a  ratio  of  128  per  cent,  during  the  first  five 
years.  In  each  group  the  mortality  ratio  during  the  first  five  years 
is  hiuluT  tlian  during  years  G-24. 

Notwithstanding  the  rigid  selection  exercised,  a  sufficiently  large 
numhcr  of  genuine  cases  of  glycosuria  managed  to  slip  through  U) 
produce  an  extra  mortality  among  the  older  entrants. 

It  would  a])pear  from  these  results  that,  in  the  case  of  applicants 
over  45  years  of  age,  a  trace  of  sugar  in  one  specimen  only  can 
hardly  be  ignored  with  safety  and  this  is  particularly  true  if  the 
applicant  be  not  an  absolutely  first  class  life  in  other  respects. 

The  mortality  ratios  of  the  three  divisions  of  albuminuria  cases 
dealt  with  in  the  M.-A.  M.  I.  under  Classes  6-K  and  A,  7-K  and 
A,  and  7-B  and  C,  present  some  interesting  features.  The  ratios 
for  the  total  experience  of  Classes  6  and  7  were  113  per  cent,  and 
111  per  cent,  respectively.  In  the  following  table  the  results  are 
shown  for  the  three  divisions  combined,  separated  into  age  groups 
15-39,  and,  40  and  over,  and  subdivided  according  to  duration. 


Policy  Durations. 

Ages  at  Entry. 

15-39. 

40  and  Over. 

Total. 

Act. 

Exp. 

%. 

Act.       Exp.         %. 

Act. 

Exp. 

1   %. 

1-  2 

39 
51 
30 
28 
23 

44.23 
47.88 
20.38 
19.62 
21.88 

88 
107 
147 
143 
105 

18    20.74 

87 

57 

83 
50 
48 
39 

64.97 
74.18 
33.27 
34.11 
41.27 

1    88 

1  112 

1  150 

141 

94 

3-  5 

32    26.30 
20     12.89 
20     14.40 
16     19.39 

122 

155 

138 

83 

6-  7 

8-10 

11-24 

Total 

171 

153.99 

111 

106    93.81    113 

277 

247.80 

:  112 

It  is  interesting  to  note  that  each  age-group  reveals  the  same 
characteristics,  namel}',  a  favorable  mortality  during  the  first  two 
years  after  selection,  increasing  to  a  maximum  at.  about  the  sev- 
enth year,  then  decreasing  and  ultimately  becoming  normal. 

We  are  not  justified,  however,  in  concluding  from  these  figures 
that  the  effect  of  albuminuria  upon  mortality  disappears  after  the 
lapse  of  a  period  of  ten  years  or  thereabouts.  We  must  again  keep 
in  view  the  rigid  selection  to  which  these  cases  were  subjected. 
Probably  in  the  larger  proportion  of  the  cases  which  entered  into 
the  experience,  the  presence  of  albuminuria  was  temporary  and  of 
no  real  importance  and  these  lives  were  in  other  respects  above  the 
average.  The  remainder  were  evidently  serious  cases  of  albu- 
minuria, for  it  will  be  observed  that  the  deaths  from  Bright's  dis- 


DISCUSSION — MR.  WOOD.  119 

ease  in  the  two  classes  were  three  times  the  normal.  It  is  possible 
therefore  that  the  peculiar  course  of  the  mortality  ratios  may  be 
due  to  the  mixing  of  the  two  classes  of  lives,  each  subject  to  widely 
differing  rates  of  mortality.  The  resulting  mortality  of  the  class 
as  a  whole  would  depend  on  the  proportions  of  the  data  which  the 
two  groups  contributed  to  the  experience  at  the  various  durations. 

The  general  opinion  of  medical  men  is  that  the  effect  of  albu- 
minuria and  of  glycosuria  is  to  produce  an  increasing  rate  of  extra 
mortality.  I  would  like  to  ask  Mr.  Hunter  whether  the  statistics 
of  the  New  York  Life  when  divided  according  to  duration  give  any 
indication  of  the  nature  of  the  mortality  curve  resulting  from 
these  impairments. 

In  the  absence  of  further  light  as  to  the  ultimate  rate  of  mor- 
tality, my  opinion  is  that  cases  of  albuminuria  without  casts  can 
be  most  satisfactorily  dealt  with  by  restricting  them  to  the  endow- 
ment plan  with  a  suitable  lien.  The  endowment  term  should  be 
reduced  as  the  age  at  entry  increases,  and  a  heavier  lien  should  be 
imposed  at  the  older  than  at  the  younger  ages  at  entry.  Simple 
glycosuria  cases,  under  age  40,  apparently  can  also  be  safely  taken 
on  a  short  endowment  with  a  substantial  lien,  but  where  the  appli- 
cant is  over  40  the  risk  is  evidently  very  hazardous. 

In  dealing  with  under-average  lives  I  consider  it  very  important 
to  endeavor  to  form  some  idea  of  the  nature  of  the  complete  mor- 
tality curve  resulting  from  each  particular  impairment.  The  terms 
of  acceptance  can  then  be  fixed  to  accord  with  the  period  of  life 
when  the  extra  mortality  must  be  met.  An  extra  rating  based  upon 
a  mortality  ratio  derived  from  the  total  experience  of  the  entrants 
in  any  age-group,  especially  if  the  period  of  exposure  has  been 
short,  may  be  an  entirely  inadequate  provision  for  the  future  extra 
mortality. 

An  interesting  point  brought  out  in  this  paper  is  the  fact  that 
the  mortality  in  the  group  of  albuminuria  eases  which  were  ac- 
cepted on  the  lien  system,  was  considerably  lighter  than  that  of  the 
group  of  similar  lives  accepted  at  an  advanced  premium.  This 
bears  out  the  opinion  commonly  held  by  the  advocates  of  the  lien 
system  as  to  the  effects  of  self-selection  under  the  two  methods. 

The  lack  of  suitable  statistics  for  measuring  the  extra  mortality 
due  to  any  particular  impairment  accounts  for  the  comparatively 
slow  progress  made  in  the  business  of  assuring  under-average  lives. 
Where  no  statistics  are  available  the  terms  of  acceptance  of  any 
class  must  in  the  first  instance  be  based  upon  the  impressions  of 
medical  directors  and  under  such  circumstances  it  is  important  that 
a  company  should  feel  its  way  with  caution.  In  the  course  of  time 
more  reliable  information  is  obtained  as  the  result  of  its  own  exjiori- 
ence.  The  information  now  so  generously  made  pul)lic  by  the  Now 
York  Life  as  to  the  effects  of  two  such  important  impairments  as 
albuminuria  and  glycosuria  will  be  of  great  value  to  other  com- 
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})aiiit's  and  will  Liiahle  thorn  to  hanrlle  kucIi  ca.-t's  more  iniolli;,'eiiiiy 
and  with  inoro  conliclfuce  thau  they  liave  heen  able  to  do  in  the 
past. 

.MK.    I'KIMY    II.    KVANS: 

The  experience  of  the  New  York  Life  with  sub-standard  all)umin 
and  su^'ar  eases  prejiared  by  Mr.  Hunter  and  Dr.  Ko;,'ers,  consid- 
ered in  eonneetion  with  the  e.xperience  of  the  Metropolitan  pre- 
pared l»y  J)r.  J.  B.  Oj^^den  and  Mr.  J.  D.  Crai;,'  for  the  Assoeiation 
of  Medical  JJirectors  in  11)15,  and  also  the  Medico-Actuarial 
groups,  goes  far  to  complete  the  outlines  of  a  picture  of  these  im- 
pairments. Dr.  Ogden's  study  has  given  considerable  support  ta 
those  persons,  ihcluding  soliciting  agents,  Avho  are  inclined  to 
minimize  the  importance  of  albumin  and  sugar  findings.  As  the 
object  of  the  authors  of  this  paper  was  to  show  that  this  inclination 
is  not  well  grounded  in  view  of  the  circumstances  under  which  these 
groups  were  selected,  it  may  be  worth  while  to  comment  a  little 
more  fully  on  these  conditions. 

We  have  here  three  dissimilar  groups,  at  least  two  of  which  rep- 
resent distinct  types  of  selection  possessing  characteristics  with 
which  the  results  seem  to  be  relatively  consistent. 

The  data  of  Dr.  Ogden  covered  a  decade's  experience  with  a 
group  of  lives  taken  systematically  as  standard  and  normally  dis- 
tributed as  to  plan.  Six  of  his  ten  classes  had  the  common  char- 
acter "slightest  possible  trace  of  albumin"  more  or  less  persistent 
in  two  of  the  six.  It  is  probable  tliat  a  very  small  per  cent,  of 
these  risks  were  aware  of  any  abnormality  and  that  no  unusual 
force  of  adverse  selection  was  present.  The  mortality  by  numbers 
was  44  per  cent.  American  or  68  per  cent.  Compound  Progressive 
as  compared  with  the  Metropolitan's  general  ordinary  experience 
of  50  per  cent.  American,  a  result  that  Dr.  Ogden  modestly  char- 
acterized as  astounding.  This  group  indicates  what  may  be  accom- 
plished by  specializing  on  the  theory  that  a  certain  proportion  of 
these  cases  are  not  really  diseased  but  merely  temporarily  disturbed 
and  that  by  the  use  of  refined  laboratory  methods  the  false  and 
merely  functional  albuminurias  may  be  selected  from  the  aggre- 
gate. Dr.  Ogden  gave  his  company  the  benefit  of  the  doubt  by  re- 
jecting 32  per  cent.  The  proportion  accepted,  taken  in  connection 
with  the  mortality  results,  may  indicate  the  frequency  of  accidental 
albuminurias  in  a  random  sample;  provided  that  the  record  of  a 
longer  exposure  does  not  materially  modify  the  results. 

At  the  other  extreme  of  selection  we  have  the  New  York  Life's 
experience  where  albumin  was  found  in  two  or  more  specimens  and 
the  lives  were  frankly  treated  as  sub-standard.  It  may  be  assumed 
that  all  of  these  risks  knew  of  their  impairment  before  the  policies 
were  accepted  and  that  a  considerable  proportion  were  aware  of 
the  facts  when  they  applied.  This  is  an  important  distinction 
tending  to  create  a  strong  force  of  adverse  selection.     In  passing 
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on  these  risks  'Mv.  Hunter  and  Dr.  Eogers  must  have  had  always  in 
mind  the  sub-standard  adjustment  and  presumably  they  gave  the 
company  the  benefit  of  the  doubt  in  their  rating  rather  than  by 
rejection.  Both  of  these  conditions  would  tend  to  produce  a  high 
rate  of  mortality  and  to  over-emphasize  the  importance  of  the  im- 
pairment just  as  Dr.  Ogden's  data  will  minimize  the  danger,  un- 
less the  conditions  of  selection  are  carefully  considered.  The  result 
with  Mr.  Hunter's  albuminuria  classes,  exclusive  of  the  class  com- 
plicated by  other  impairments,  shows  a  mortality  by  policies  of  157 
per  cent,  of  the  Compound  Progressive  table. 

Occupying  an  intermediate  position  and  of  little  logical  impor- 
tance here,  we  have  the  Medico-Actuarial  experience  covering  a 
longer  period  than  Dr.  Ogden's  cases  and  showing  in  the  albumin 
group  a  mortality  of  112  per  cent,  of  the  M.-A.  table.  It  is  difficult 
to  agree  with  the  suggestion  that  these  cases  were  similar  to  those 
of  Dr.  Ogden,  who  was  methodically  seeking,  through  laboratory 
technique,  to  pick  out  the  false  and  merely  functional  albumin- 
urias. The  difference  in  the  two  groups  is  a  difference  of  control 
or  method.  Coming  from  many  sources  the  selection  of  the  M.-A. 
cases  does  not  reflect  any  such  central  control  but  rather  a  com- 
posite of  various  empirical  formulas,  office  methods  and  degrees  of 
prejudice  against  albumin  cases. 

For  comparison  I  have  made  a  count  of  the  policies  issued  by  the 
Northwestern  1885-1905  and  exposed  to  1915^  having  the  albumin 
impairments  6  and  7;  K,  A,  B,  C,  etc.  This  is  substantially  the 
same  group  rejDorted  to  the  M.-A.  Committee  in  1910  with  a  mor- 
tality of  96  per  cent.  M.-A.,  which  was  about  15  per  cent,  above  the 
average.  The  six  additional  years  of  exposure  have  increased  the 
mortality  to  121  per  cent,  indicating  that  a  longer  exposure  of 
Dr.  Ogden's  material  will  materially  alter  his  experience.  The  re- 
sult of  our  count  by  policies,  grouped  above  and  below  age  40  at 
entry,  was  as  follows : 

Class  Nos.  6  and  7 ;  Groups  K,  A,  B,  C,  etc. 


Ages  at  Entry. 

Policies. 

Actual. 

Per  Cent. — Actual  to  Expected. 

M.-A.          1          Amer. 

15-39  

40  and  over 

419 
127 

25 
34 

92.8                55.7 

156.1               126.4 

1 

Total 

546 

59 

121.1       1          82.2 

Deaths  from  uephritis  and  Bright 's  disease,  8  of  35  individuals  or  23 
per  cent.  Only  11  of  these  risks  were  of  the  Iv  class,  to  wit:  albumin 
found  on  examination  in  the  first  of  several  specimens. 
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We  found  also  H2(5  allnuniii  cases  (iiidudiii;^  only  12  K'.s)  com- 
hineJ  witli  otlier  inipaiiinent.s.  This  <,'rouj)  .sliowed  a  mortality  by 
the  M.-A.  Table  of  UHM  per  cent.  Ijelovv  age  40  and  lG*/i.5  per  cent, 
for  the  older  ages;  total  124. Ij  per  cent.  (Amer.  82.1)  per  cent.). 
Ten  of  61  deaths  were  from  nephritis,  or  17  per  cent. 

As  we  have  believed  our  selection  of  urinary  impairments  to  be 
quite  strict  and  our  agents  are  well  aware  of  the  fact,  this  expe- 
rience is  very  unsatisfactory  at  the  older  ages.  A  coni]<any  be- 
longing to  the  group  that  emphasizes  tlie  element  of  mortality 
savings,  wouM  not,  on  this  showing,  be  justified  in  accepting  the 
first  conclusion  of  the  authors  without  further  qualification.  We 
think  tiiat  a  trace  of  albumin  in  the  first  of  several  specimens  may 
not  be  safely  disregarded  unless  its  physiological  character  can  be 
strongly  supported  by  refined  laboratory  tests,  normal  blood  pres- 
sure and  the  youth  of  the  applicant. 

MU.    C.    W.   JACKSON: 

The  great  difference  between  the  results  found  by  Dr.  Ogden, 
of  the  Metropolitan  Life  Insurance  Company,  and  the  experience 
of  the  New  York  Life  in  the  case  of  those  applicants,  who  had  been 
accepted  after  examination  had  shown  the  presence  of  albumin  in 
the  urine,  is,  to  my  mind,  probably  due  to  the  different  standards 
adopted  or  used  in  the  examination. 

I  presume  that  the  cases  accepted  by  the  New  York  Life  were 
those  in  Avhich  albumin  had  been  found  by  the  field  doctors;  those 
accepted  l)y  the  Metropolitan  in  which  the  specimens  had  been  ex- 
amined at  the  home  office. 

There  is  a  marked  difference  between  the  urinalysis  as  con- 
ducted in  the  field  and  that  as  conducted  in  the  home  office.  There 
is  also  a  great  difference  in  the  opinion  among  field  doctors  as  to 
what  constitutes  a  trace  of  albumin.  The  Life  Extension  Institute 
has  tried  to  establish  a  standard  by  which  medical  directors  should 
readily  know  the  amount  of  albumin  present  in  any  specimen  and 
thus  be  in  a  better  position  to  judge  the  risk. 

There  is  of  course  no  standardization  of  the  method  of  exam- 
ining in  the  field,  in  spite  of  the  full  instructions  given  to  ex- 
aminers. Much  depends  upon  the  light,  technique  of  clearing  the 
specimen  and  the  entire  technique.  In  the  Postal  Life  and  in  the 
Life  Extension  Institute,  the  urine  is  always  examined  in  the 
same  light,  namely,  an  electric  condenser,  at  the  same  angle  and 
the  entire  technique  is  standardized.  Natural  light,  which  varies, 
is  not  used.  It  has  been  found  by  the  Life  Extension  Institute 
and  also  by  the  company  with  which  I  am  connected  that  albumin 
in  greater  or  less  quantities  is  present  in  a  very  large  number  of 
cases.  Dr.  Eisk,  of  the  Institute,  has  kindly  furnished  me  with  the 
following  memorandum  showing  the  experience  of  the  Institute 
in  a  recent  examination  of  more  than  1,600  specimens  of  urine : 
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"The  accompanying  memorandum  covers  a  recent  analysis 
of  more  than  1,600  urinary  examinations  following  a  re-stand- 
ardization and  careful  classification  of  the  various  degrees  of 
albuminuria.  These  specimens  were  from  a  mixed  class  of  indi- 
viduals, insurance  policyholders  and  employees.  Probably  this 
will  serve  your  purpose. 

"  Such  an  analysis  proves  several  things : 

"1.  That  albumin  is  not  a  normal  constituent  of  the  urine, 
inasmuch  as  52  per  cent,  of  individuals  examined  showed  no 
trace  of  albumin. 

"  2.  Slight  traces  of  albumin  due  to  mouth  infection,  tonsil 
infection,  slight  arterial  changes,  faulty  posture,  flat  foot,  etc., 
are  commonly  found  in  people  regarded  as  having  average  health. 

"3.  Our  experience  has  been  that  the  (  +  )  and  (dz)  find- 
ings are  not  reported  by  the  average  field  examiner  or  the  aver- 
age family  physician  and  there  are  not  many  laboratories  or  hos- 
pitals where  these  slight  traces  are  found. 

"4.  Our  findings  check  up  well  with  those  of  the  Metropolitan 
Life  and  the  Postal  Life. 

"'In  an  examination  of  the  employees  of  the  New  York  City 
Health  Board,  albumin  was  found  in  30  per  cent,  of  the  cases, 
this  high  percentage  again  showing  the  influence  of  a  stand- 
ardized and  uniform  method  of  testing.  The  findings  in  our 
analysis  are  based  on  the  use  of  the  tests  approved  by  the  Med- 
ical Directors'  Association.  Albumin  not  revealed  by  such  tests 
is  not  recorded  as  such. 

Albumin 

1,606  specimens  examined 

829  (51.6  per  cent.)  negative 

416  (25.9  per  cent.)  very  faint  trace  (±) 

292  (18.2  per  cent.)  slight  trace  (-f) 

47  (  2.9  per  cent.)  trace  (+  -f) 

8  (     .5  per  cent.)  marked  trace  (-| — | — \~) 

14  (     .9  per  cent.)  quantitatives  (-j-  +  +  +) 

777  (48.4  per  cent.)  positive  albumins 

Casts 

1,080  specimens  examined 

44   (4.0  per  cent.),  casts  present. 

"  These  figures  are,  of  course,  statistically  as  dangerous  as 
sticks  of  dynamite.  They  can  easily  be  misinterpreted  or  misrep- 
resented; for  example,  the  clinician  might  exclaim,  *^  It  is  pre- 
posterous that  nearly  50  per  cent,  of  the  people  are  found  with 
evidence  of  nephritis.'  The  clinician's  idea  of  nephritis  is  of 
course  quite  different  from  our  idea  of  simple  albuminuria 
which  we  regard  as  merely  a  symptom  and  perhaps  10  or  15 


124 


(iLYCOSriUA    AM)    A  LULMINLHIA. 


years  ilistaiit  from  fully  developed  ncphriti!:.     .Sli;:iit  albumin- 
uria nhould  always  be  considered  in  relation  to  otiier  lindings." 

Our  medical  dcjiartnicnt  has  attached  a  /rreat  deal  of  importance 
to  the  question  of  albuminuria  and,  until  recently,  required  a 
specimen  of  urine  to  be  forwarded  to  the  home  office  in  a  special 
container,  furnished  by  the  company,  containing  a  preservative. 

I  have  examined  over  100  consecutive  applications  which  were 
accepted  about  the  iK'giiming  of  last  year  and  have  compared  the 
urinalysis  of  i)8  of  these  in  which  the  field  doctor  sent  to  the  home 
oHicc  a  sample  of  the  same  specimen  which  he  himself  examined. 
It  will  be  seen  from  the  following  schedule  that  some  of  these 
showing  a  distinct  trace  of  albumin  were  accepted,  probably  after 
the  examination  of  one  or  more  specimens  or  of  the  condition  of 
the  arteries  and  after  other  signs  showed  that  the  presence  of 
albumin  did  not  probably  indicate  kidney  trouble.  As  the  dis- 
crepancy between  the  home  office  and  field  examination  is  greater 
in  the  case  of  rejection,  I  had  examined  several  hundred  consec- 
utive cases  of  declination  and  have  compared  the  results  of  235 
among  them. 

The  following  schedule  shows  the  difference  between  the  findings 
of  the  field  doctor  in  235  cases  which  were  rejected  by  the  company 
for  the  presence  of  albumin  and  other  reasons  and  in  98  cases 
which  were  accepted  by  the  company,  although  many  of  these 
showed  the  presence  of  albumin  in  slight  quantities.  Microscopic 
examination  was  not  made  in  every  case,  but  in  a  considerable  num- 
ber of  cases  when  it  was  considered  necessary. 


Comparison  of  Eesults  of  Tests  for  Albumix  bv  Field  Doctors  and  of 
Analysis  of  Same  Specimens  at  Home  Office. 

Accepted  Cases. 


Chemical  Examinations  for  Albumin. 

Cases  Examined. 

Number  of  Cases  Showing  Positive  Findings. 

By  Field  Doctor. 

At  Home  Office  (Extent  of  Albumin). 

0 

-      1       +      i     ++ 

+  +  + 

98                                  0 

55 

34           7       1      2 

0 

Home  office  microscopic  examinations 

for  casts — 

24  cases  examined — all  negative. 
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Chemical  Examinations  for  Albumin. 

Cases  Examined. 

Number  of  Cases  Showing  Positive  Findings. 

By  Field  Doctor. 

At  Home  Office  (Extent  of  Albumin). 

0 

± 

+    !    ++ 

+++ 

235 

19 

34 

111 

47            37 

6 

Home  office  microscopic  examinations  for 

casts  of  certain  of  above  cases  showing 

various  degrees  of  albuminuria. 

0              ±       [       +      1     ++ 

+  +  + 

I? 
1 

11     g 
1     38 

■32 

K3 

10 

25 

6 

20 

^1 

1 

3 

ii 

1 

Granular  casts  found  in  3  cases. 

In  2  of  the  19  cases  in  which  albumin  was  found  by  doctors  in 
the  field,  none  was  found  at  home  office. 

We  thus  see  that  in  333  cases,  the  field  doctors  found  19  v/ith 
traces  of  albumin;  the  home  office  found  89  negative,  145  with 
faint  trace,  54  with  a  slight  trace,  39  with  a  trace  and  6  with  a 
marked  trace. 

As  to  the  age  distril)ution,  I  find  that  there  were  24  among  the 
98  cases  accepted,  and  73  among  the  235  declined  who  were  40 
years  old  or  over, 

mr.  arthur  hunter: 

(author's  review  of  discussion.) 

I  am  inclined  to  think  that  the  chief  value  of  the  paper  which 
Dr.  Eogers  and  I  presented  to  the  Society  has  proven  to  be  that  it 
has  brought  such  generous  discussion.  Mr.  Henderson's  and  Mr, 
Perrin's  contributions  when  brought  into  line  with  those  of  the 
]\Ietropolitan  and  the  Xew  York  Life  emphasize  the  fact  that  the 
mortality  in  eases  Avhere  albumin  or  sugar  is  found  depends  on 
three  factors: 

1,  Whether  it  was  constant,  intermittent,  or  accidental ; 

2,  The  character  of  the  selection  exercised ; 

3,  Wliether  the  cases  were  accepted  as  standard  or  as  substand- 
ard risks. 

Taking  two  experiences,  that  of  the  IMetropolitan  and  that  of 
the  New  York  Life,  the  cases  accepted  by  the  former  were  in 
their  standard  class,  many  of  tliem  in  their  superstandard  class, 
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while  those  of  tlio  hitter  wcro  admittedly  aeeepted  as  subfitandard 
risks  and  char<,'ed  an  extra  premium.  In  the  former  jrroup  of 
cases  there  were  traces  found  on  very  careful  test><  in  prolial)ly  not 
more  than  one  out  of  two  or  three  specimens  examined;  in  the 
latter  ^oup  the  all)umin  or  suf^ar  was  found  with  the  ordinary 
tests  in  two  or  more  specimens.  This  has  already  been  pointed  out 
but  it  seems  advisalde  to  emphasize  it. 

I  am  oblif^ed  to  Mr.  Perrin  for  bringin;:^  out  clearly  the  dif- 
ference between  these  two  experiences  by  a  comparison  of  the  deaths 
according  to  cause.  He  states,  for  example,  that  in  one  of  the 
groups  the  deaths  in  the  New  York  Life's  experience  from  Briglit's 
disease  were  more  than  six  times  those  in  a  corresponding  group, 
in  the  ^fetropolitan.  In  one  of  the  classes  of  glycosuria  there  were 
no  deaths  from  diabetes  in  the  Metropolitan  experience  while  32 
per  cent,  of  the  total  deaths  were  due  to  that  cause  in  that  of  the 
New  York  Life, — an  adequate  extra  premium  having  been  charged 
to  meet  that  hazard. 

^Ir.  Jackson  is  mistaken  in  assuming  that  the  sole  difference 
between  the  New  York  Life's  and  the  ^letropolitan's  experience 
was  that  albumin  was  found  by  the  field  doctors  in  the  cases  ac- 
cepted liy  the  former,  whereas  the  specimens  had  been  examined 
at  the  home  office  in  the  cases  accepted  by  the  latter.  The  contrary 
is  the  case  because  it  has  long  been  the  practice  in  the  New  York 
Life  to  examine  at  the  home  office  one  or  more  specimens  of  urine 
in  each  of  these  risks. 

In  considering  the  figures  furnished  by  ]\[r.  Jackson  it  should 
be  remembered  that  the  Life  Extension  Institute  and  the  life  in- 
surance companies  approach  the  subject  from  an  entirely  different 
angle.  The  function  of  the  former  is  to  find  flaws  in  the  subject 
in  order  to  remedy  any  abnormal  condition  or  to  prevent  any  ab- 
normality from  getting  worse ;  while  the  function  of  the  latter  is 
to  obtain  a  group  of  individuals  who  will  show  a  normal  mortality, 
that  mortality  depending  upon  the  standard  which  the  company 
has  adopted. 
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REINSTATEMENT   OF   POLICIES — R.   D.    MUEPHY. 
VOL.   XVIII,   PAGE   246. 
MR.   JAMES   D.   CRAIG: 

In  concluding  his  paper  on  the  "  Eeinstatement  of  Policy  on  Im- 
paired Eisk,"  in  May,  1910,  Mr,  Moir  stated: 

"We  may  continue  to  hope  that  some  day  our  statistics  may  be 
so  broadened  that  we  do  not  need  to  depend  on  our  fallible  judg- 
ment for  the  solution  of  such  problems,  but  may  attain  much  nearer 
the  scientific  ideal." 

This  conclusion  was  reached  after  having  given  formulae  for 
determining  whether  or  not  policies  could  with  profit  be  reinstated, 
provided  the  degree  of  impairment  was  known.  Mr.  Murphy  evi- 
dently feels  as  though  with  the  lapse  of  eight  years  sufficient  sta- 
tistics are  available  to  warrant  a  further  discussion  of  the  subject 
and  therefore  presents  a  method  which  may  be  followed  where  a 
medical  examination  has  been  made,  so  complete  that  medical  di- 
rectors are  in  a  position  to  indicate  their  opinion  of  each  risk  as  a 
percentage  of  the  select  mortality  table  used  as  the  company's 
standard.  Medical  directors  naturally  estimate  future  mortality 
for  revivals  along  the  same  lines  as  for  new  issues  and  Mr.  Murphy 
has  explained  how  to  translate  the  medical  director's  findings  upon 
the  basis  of  select  tables  into  those  of  ultimate  tables. 

Mr.  Murphy  then  gives  certain  formulae  for  determining  the 
advisability  of  reinstating  policies  running  on  extended  insurance. 
His  formula  given  at  the  bottom  of  page  254  is  the  same  as  that 
given  by  Mr.  Moir  on  page  299  of  Vol.  XI  of  the  Transactions 
when  reinstatement  is  applied  for  at  the  date  of  lapse  and  may 
therefore  be  considered  as  a  special  application  of  it.  Mr.  Moir's 
formula,  as  illustrated  on  page  300  of  Vol.  XI,  shows  the  profit  or 
loss  after  extended  insurance  has  been  in  force  for  one  year,  two 
years,  etc.  If  the  figures  were  entered  for  year  "zero,"  the  profit 
in  Column  7  of  Mr.  Moir's  table  would  be  $i4.28  and  this  figure  is 
also  produced  under  Mr.  Murphy's  formula. 

According  to  Mr.  Moir's  schedule  and  for  the  particular  case 
illustrated,  there  is  a  profit  from  reinstating,  provided  the  rein- 
statement is  made  within  eight  years  after  the  extended  insurance 
is  granted,  while  a  loss  is  incurred  if  the  reinstatement  is  made 
after  at  least  eight  years  of  extended  insurance.  Mr.  Murphy's 
formula  takes  no  account  of  the  period  for  which  the  policy  has 
lapsed,  as,  at  the  bottom  of  page  247,  he  says: 

"  It  may  also  be  noted  that  I  make  no  distinction  according  to 
the  time  expired  between  the  lapse  and  the  application  for  rein- 
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Rtutemciit.  Any  such  all<i\viiii((,'s  woulfl  vary  ii(((<r(iin;;  to  whether 
the  policy  had  hoen  f()rl'(Mt('(l,  cfjiitinued  as  jjaid-up  insurance,  or  as 
extended  insurance,  and,  in  tlie  majority  of  cases  which  are  rein- 
stated shortly  after  lapse,  would  uoi  he  imjjortant." 

While  it  is  true  that  the  majority  of  revivals  occur  shortly  after 
lapse,  the  loss  from  those  remaining  on  extended  insurance  for  a 
longer  period  should  not  he  overlooked.  This  result  occurs  in  all  of 
the  illustrations  given  hy  Mr.  !Moir. 

It  may  he  stated  as  a  general  rule  that  the  longer  a  policy  has 
heen  in  force  hefore  laj)se,  the  less  would  he  the  loss  to  the  company 
upon  its  revival  should  the  risk  he  impaired.  If  the  policy  has  heen 
in  force  a  sufficient  length  of  time,  a  revival  may  even  inure  to  the 
advantage  of  the  company,  even  though  the  risk  is  impaired.  This 
can  he  worked  out  in  dollars  and  cents  from  ]\Ir.  Moir's  formula  or 
can  he  ohserved  from  a  study  of  ^Ir.  Murphy's  tahle  on  page  255. 
According  to  this  tahle,  if  a  whole  life  policy  is  issued  at  age  30 
and  lapsed  at  the  end  of  five  years,  thirteen  years  of  extended  in- 
surance are  required,  if  the  risk  is  impaired  sufficiently  to  cause 
mortality  of  150  per  cent.  The  entire  reserve  at  the  end  of  five 
years  would  only  purchase  extended  insurnace  of  six  years  and  ten 
months.  If  the  policy  lapsed  at  the  end  of  twenty  3'ears  or  at  at- 
tained age  50  and  an  examination  for  reinstatement  showed  the 
same  degree  of  impairment,  extended  insurance  of  seventeen  years 
would  he  necessary  to  warrant  revival,  whereas  the  entire  reserve 
would  huy  extended  insurance  for  seventeen  years  and  nine  months. 
If,  therefore,  the  lapse  occurred  after  exactly  five  years,  the  ex- 
tended insurance  purchased  would  be  for  less  than  half  the  term 
lequired,  but  if  the  lapse  occurred  after  exactly  twenty  years,  the 
extended  insurance  actually  purchased  by  the  full  reserve  would, 
be  all  that  was  required. 

In  order  to  show  the  advantage  of  a  long  duration  before  lapse, 
Mr.  Milligan  has  assumed  that  a  whole  life  policy  was  issued  at  age 
20  with  rates  based  upon  the  American  Experience  Table  of  Mor- 
tality and  with  interest  at  3^  per  cent.,  that  the  policy  lapsed  and 
a  subsequent  examination  showed  the  risk  to  be  substandard  to 
such  an  extent  that  it  would  follow  the  special  class  mortality  of 
our  company,  and  then  shows  from  the  application  of  the  formula 
that  the  company  would  incur  a  loss  of  $7.99  per  $1,000  to 
revive  immediately  if  lapse  occurred  after  five  years;  $6.25.  if 
lapse  occurred  after  6  years;  $5.04,  if  lapse  occurred  after  7  years; 
$4.22,  if  lapse  occurred  after  8  years,  and  $3.67,  if  lapse  occurred 
after  9  years. 

On  page  250  of  Mr.  ]\Iurphy's  paper  a  table  is  given  showing  one 
proportion  of  business  that  could  be  reinstated  at  the  various  rat- 
ings, in  order  that  the  aggregate  mortality  would  correspond  with 
the  ultimate  mortality  expected  on  existing  policies.  Under  this 
table  a  company  could  experience  105  per  cent,  mortality  if  2  per 
cent,  of  its  business  showed  a  mortality  of  140  per  cent,  and  the 
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question  arises  as  to  whether  a  company  which  adopted  an  ultimate 
mortality  of  105  per  cent,  as  its  goal  would  be  justified  in  refusing 
to  reinstate  the  2  per  cent,  of  the  business  expecting  140  per  cent., 
even  though  a  table,  similar  to  the  one  on  page  255,  indicated  that 
a  loss  would  follow  such  reinstatement.  The  fact  that  the  ratings 
in  the  table  on  page  250  are  on  a  select  basis  would,  of  course,  re- 
duce the  percentages  used  in  the  table  on  page  255. 

The  formula  at  the  bottom  of  page  25-i  is  for  the  purpose  of  ob- 
taining the  additional  benefit  which  could  be  granted  without  loss 
to  the  company  and  when  the  formula  at  the  top  of  page  256  is 
looked  at  in  this  light,  it  would  seem  as  though  the  amount  of  the 
loan  should  be  added  to  the  left-hand  member  of  the  equation. 
The  theory  advanced  by  Mr.  Murphy  for  deducting  a  loan  is  that 
new  insurance  is  really  taken  for  a  reduced  amount  at  the  attained 
age  and  this  implies  that  the  amount  of  the  loan  is  not  insurance. 
This  is  analogous  to  the  theory  used  for  the  computation  of  the 
cost  of  insurance  where  the  amount  of  reserve  is  deducted  from  the 
face  of  the  policy  and  the  difference  called,  "  the  amount  at  risk." 
It  would  seem  more  natural,  however,  to  ignore  this  view  entirely 
and  consider  the  loan  as  simply  one  of  the  investments  of  the  com- 
pany and  entirely  independent  of  the  insurance.  Such  treatment 
would  make  the  formula  at  the  top  of  page  256  the  same  as  that 
at  the  bottom  of  page  254.  Why  should  it  make  any  difference  in 
the  formula  whether  the  entire  reserve  on  a  policy  is  invested  in  a 
policy  loan,  a  bond  and  mortgage  or  any  other  security? 

In  recent  years  the  question  of  extended  insurance  has  been  an 
influential  factor  in  determining  reinstatement,  but  with  the  en- 
larged disability  feature  now  being  incorporated  in  policies,  ex- 
tended insurance  as  a  factor  will  probably  lose  some  of  its  impor- 
tance. Where  the  disability  provision  provides  for  the  waiver  of 
premium  and  the  payment  of  an  annuity  if  disability  occur  before 
age  60  without  otherwise  affecting  the  terms  of  the  policy,  total 
and  permanent  disability  has  the  effect  of  practically  making  the 
policy  paid-up,  while  at  the  same  time  providing  an  annuity. 
Under  these  conditions,  where  previous  doubts  have  been  decided 
in  favor  of  the  insured,  they  will  probably  now  be  decided  in  favor 
of  the  company  and  on  such  policies,  before  reinstatement  is  per- 
mitted, we  shall  probably  require  evidence  of  insurability,  ap- 
proaching much  closer  to  that  required  of  a  new  entrant. 

MR.  WILLIAM  A.  HUTCHESON : 

We  are  much  indebted  to  Mr.  Murphy  for  his  paper  on  this  sub- 
ject, and  I  regret  that  I  have  been  unable  to  give  time  for  more 
than  a  very  casual  discussion  of  only  one  part  of  it. 

Mr.  Murphy  very  properly  consiclers  that  a  policy  should  be  re- 
instated if  the  interests  of  the  other  policyholders  are  not  thereby 
injured. 
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If  the  lapsed  iKjlicylidMcr  is  a  first-cla.^s  risk,  I  take  it  that  there 
can  be  no  (juestion  about  reinstatement.  If  he  is  up  to  the  stand- 
ard of  those  "W'lio  took  out  jiolicies  at  the  same  time  that  he  did,  it 
is  only  fair  to  permit  reinstatement.  If,  on  the  other  hand,  he  is 
not  up  to  that  standard,  tlie  prol)l<im  mij^lit  be  considered,  theoret- 
ically, at  least,  acc(jr(liii^  to  tlie  method  of  settlement  made  at  date 
of  default. 

I  assume  tliat  the  company  has  complete  select  tables  of  mor- 
tality for  cacJi  a;re  at  issue  and  duration,  which  tables  may  or  may 
not  nier^^e  into  an  ultimate  table  after  the  first  few  policy  years. 
If  the  medical  director  can  "express  his  opinion  of  a  risk  in  terms 
of  his  select  mortality  standard"  at  issuance  he  ou^ht  to  be  able 
to  express  his  opinion  in  terms  of  the  mortality  standard  for  any 
a^^e  at  issue  and  duration. 

Mr.  ;Mur])liy  considered  only  restoration  of  policies  five  years  or 
more  after  issue,  but  I  think  it  will  be  of  interest  also  to  consider 
those  which  come  up  for  restoration  at  any  time. 

I  think  it  was  Mr.  Hunter  who  stated  that  the  usual  require- 
ments as  to  the  evidence  of  insurability  should  be  demanded  in  all 
eases  of  restoration,  so  that  policyholders  would  be  discouraged 
from  defaulting  iu  payment  of  premiums.  This  is  a  sentiment 
with  which  I  entirely  agree. 

Mr.  Murphy  thinks  that  lapses  and  reinstatements  should  be 
considered  separately,  but  I  feel,  for  the  following  reasons,  that 
it  is  not  proper  to  consider  separately  the  question  of  lapses  and 
reinstatements. 

There  are  several  cases  of  lapse,  where  the  policyholder  is  not 
up  to  the  standard  of  others  who  took  out  policies  at  the  same  time 
as  he  did,  under  which  applications  for  reinstatements  may  come 
up,  and  each  presents  different  problems.     Some  of  the  cases  are : 

(1)  Policy  lapsed  before  a  surrender  value  was  ohtainahle. 

In  this  case,  the  reserve  already  set  up  for  the  forfeited  policy 
remains  in  the  company's  hands,  and,  while  this  reserve  was  at 
least  partly  set  up  out  of  the  general  surplus  of  the  company,  the 
reserve  released  may  be  applied  toward  the  cost  of  procuring  a  new 
risk  of  like  amount  from  which  profit  from  mortality  and  contribu- 
tions toward  future  expenses  will  accrue. 

The  reserve  on  the  forfeited  policy  plus  the  premium  on  the  new 
policy  less  the  initial  expenses,  will  probably  be  sufficient  to  pay  the 
first  year's  cost  of  insurance  and  to  set  up  the  reserve  on  the  new 
policy.    If  this  be  so,  it  will  be  better  to  let  the  old  policy  go. 

(2)  Policy  surrendered  for  cash  value. 

The  surrender  charge,  if  any,  may  be  applied  by  the  company 
toward  the  cost  of  procuring  a  newly  selected  life  which  will  give 
normal  profit  from  favorable  mortality  during  its  existence  and 
will  also  pay  its  share  of  the  company's  future  expenses. 
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If  the  old  policy  be  reinstated,  the  company  gets  back  the  cash 
value  and  loses  the  surrender  charge,  but  puts  a  poor  risk  on  its 
books,  the  mortality  under  which  will  be  a  constant  drain  on  the 
company  thereafter.  If  it  be  not  reinstated,  the  company  retains 
the  surrender  charge,  if  any,  and  may  apply  it  toward  part  pay- 
ment of  the  cost  of  placing  a  good  new  risk  on  its  books.  The 
amount  of  the  surrender  charge  may  or  may  not  pay  the  excess 
charge  of  procuring  the  new  risk. 

In  this  case,  the  company  may  as  well  let  the  old  policy  go. 

(3)  Paidup  insurance  taken  at  lapse. 

The  surrender  charge,  if  any,  may  be  applied  by  the  company 
toward  the  cost  of  procuring  a  newly  selected  life  which  will  give 
normal  profit  from  favorable  mortality  during  its  existence  and 
will  also  pay  its  share  of  the  company's  expenses. 

If  the  paidup  be  continued,  the  net  sum  at  risk  on  the  paidup 
being  small  and  decreasing,  there  will  be  a  drain,  but  a  diminishing 
drain,  on  the  profit  from  mortality  of  the  company.  Against  this 
loss  from  mortality  the  company  has  received  a  surrender  charge 
which  may  or  may  not  cover  the  loss  from  high  mortality. 

If  the  policy  be  reinstated,  the  net  sum  at  risk  will  be  increased 
and  consequently  the  drain  on  the  mortality  will  be  still  heavier 
than  in  the  case  of  the  paidup;  in  addition,  the  company  will  lose 
the  surrender  charge,  but,  by  receiving  premiums,  will  gain  in  the 
contributions  toward  expenses. 

In  this  case,  it  may  also  be  better  to  let  the  policyholder  keep 
his  paidup. 

(4)  Extended  insurance  taken  at  lapse. 

The  company  may  or  may  not  have  secured  a  surrender  charge ; 
if  so,  it  can  be  applied  toward  the  cost  of  procuring  a  newly  selected 
life  which  will  give  normal  profit  from  favorable  mortality  during 
its  existence  and  will  also  pay  its  share  of  the  company's  expenses. 

The  risk  on  the  extended  term  insurance  is  an  increasing  one 
during  the  term  of  the  extended  insurance,  and,  the  mortality  being 
above  normal,  causes  a  continuously  increasing  drain  on  the  mor- 
tality profit  during  the  continuance  of  the  term  insurance.  Against 
this  loss,  of  course,  there  will  remain  in  the  company's  hands  any 
surrender  charge  retained  by  the  company. 

If  the  policy  be  reinstated,  the  net  sum  at  risk  will  be  reduced 
during  the  period  for  which  the  term  insurance  would  have  run, 
but  it  wall  be  increased  thereafter.  The  mortality  loss  will  there- 
fore be  reduced  during  the  term  period  but  it  will  be  increased 
thereafter.  On  the  other  hand,  the  company  will  lose  any  surrender 
charge  made  at  default  but  will  gain  future  contributions  to  ex- 
penses when  the  premiums  are  paid. 
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It  would  appear,  tlioret'ore,  that  in  those  ca.se.s  where  tlic  policy- 
holder docs  not  come  up  to  the  company's  standards,  the  problem 
of  reinstatement  may  ver}'  properly  he  considered  according  to 
which  method  of  settlement,  if  any,  was  elected  at  lapse. 

Mr.  Murphy  refers  on  pa;,'e  251  to  the  case  of  deferred  dividend 
endowments,  and  states  that  '^  as  soon  as  the  reserve  and  pro  rata 
share  of  surplus  are  together  equal  to  the  face  of  the  policy  any 
extra  mortality  operates  as  a  profit  instead  of  a  loss."  While  the 
company,  as  a  whole,  may  not  lose  by  restoration  of  cases  below 
the  standard,  the  persistent  deferred  dividend  policyholders  may 
lose,  for  they  will  get  a  smaller  share  of  the  surplus  if  a  larger 
number  of  policyholders  share  in  the  distribution  at  the  end  of  the 
dividend  period. . 

Mr.  Murphy's  warning  on  page  254  that  the  i)roblem  of  rein- 
stating substandard  risks  is  different  when  the  policy  contains  a  dis- 
ability clause,  is  timely. 

mr.  bay  d.  mukphy  : 
(author's  review  of  discussion.) 

Mr.  Hutcheson  has  stated  that  if  the  medical  director  can  ex- 
press his  opinion  of  a  risk  in  terms  of  his  select  mortality  standard 
at  issuance  "  he  ought  to  be  able  to  express  his  opinion  in  terms  of 
the  mortality  standard  for  any  age  at  issue  and  duration."  If  his 
opinion  could  be  so  expressed  it  would  certainly  simplify  the  prob- 
lem of  reinstatements.  I  do  not  feel,  however,  that  such  a  course 
is  practicable  even  though  it  may  be  possible  theoretically.  If  a 
medical  director  approves  or  disapproves  each  risk  without  the  aid 
of  a  numerical  system,  his  action  is  based  upon  a  rather  indefinable 
conception  of  a  standard  risk  built  up  through  his  experience  and 
the  traditions  of  his  company.  If  such  be  the  case  it  would  be  no 
slight  task  for  him  to  build  up  in  similar  fashion  a  great  variety  of 
conceptions  of  standard  risks  for  each  age  and  duration.  Further- 
more if  he  uses  a  numerical  system  as  an  aid,  that  system  will  be 
based  upon  the  company's  standard  for  select  lives  and  it  is  hardly 
practicable  to  adjust  the  system  to  non-select  lives.  It  therefore 
appears  to  me  that  the  only  practicable  course  is  for  the  actuary  to 
translate  the  medical  director's  opinion  into  the  proper  terms  with 
regard  to  the  policy  duration. 

I  agree  with  Mr.  Hutcheson  that  evidence  of  insurabilit}'  should 
be  required  for  all  reinstatements.  Not  only  does  this  discourage 
lapses,  but  it  also  provides  material  for  statistical  analysis. 

Mr.  Hutcheson  evidently  misunderstood  the  intent  of  my  state- 
ment that  lapses  and  reinstatements  should  be  considered  sep- 
arately. The  statement  was  made  in  connection  with  the  remark 
that  "the  general  body  of  policyholders  should  be  protected  as  far 
as  possible  against  loss  arising  from  lapses  and  reinstatements.'' 
The  idea  I  meant  to  convey  is  that  a  decision  regarding  the  rein- 
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statement  of  risks  should  not  be  determined  partly  by  the  profit 
or  loss  arising  from  lapses  which  are  not  reinstated,  but  should  be 
determined  solely  by  the  question  whether  the  policyholders  would 
be  benefited  by  such  reinstatements. 

In  this  connection  it  may  be  well  to  point  out  that  when  ex- 
tended insurance  succeeds  a  lapse  it  may  make  a  difference  in  the 
effect  of  a  reinstatement  upon  the  other  policyholders  whether  the 
reserve  is  invested  in  bonds  or  in  a  policy  loan.  Mr.  Craig  seems 
to  question  this.  The  truth  of  the  statement  appears  clear,  how- 
ever, from  the  fact  that  the  risk  covered  after  lapse  is  different  in 
the  two  cases  and  reinstatement  of  the  original  risk  on  an  impaired 
life  must  in  general  produce  different  effects. 

Mr.  Hutcheson  seems  to  feel  that  the  reinstatement  of  an  im- 
paired life  under  a  deferred  dividend  endowment  policy  upon  which 
the  reserve  and  accrued  surplus  are  at  least  equal  to  the  face  of 
the  policy  would  be  a  hardship  on  the  persistent  deferred  dividend 
policyholders.  On  the  other  hand  it  must  be  remembered  that 
originally  this  share  of  surplus  accrued  on  behalf  of  this  policy- 
holder and  he  should  be  given  a  reasonable  opportunity  to  get  it 
back.  This  right  to  have  the  share  of  surplus  reinstated  is  granted 
to  a  healthy  life,  and  if  the  reinstatement  of  an  impaired  life  works 
even  less  hardship  on  persistent  policyholders,  as  in  the  case  stated, 
I  cannot  see  the  necessity  of  withholding  the  right  of  reinstatement. 

With  reference  to  the  remarks  that  have  been  made  regarding 
the  reinstatement  of  policies  containing  disability  benefits,  I  would 
suggest  that  the  problem  be  treated  in  its  two  parts,  life  insurance 
and  disability  insurance.  It  will  be  possible  in  certain  cases  to 
offer  reinstatement  of  the  life  insurance  provided  the  disability 
benefits  are  cancelled. 

In  the  first  part  of  Mr.  Craig's  remarks  he  refers  to  the  statistics 
which  should  form  the  foundation  of  any  method  that  is  to  be 
scientifically  accurate.  In  this  paper  my  endeavor  was  to  outline 
methods  which  may  be  used  as  a  step  toward  such  a  scientific  plan. 
I  should  like  to  add  emphasis  to  the  desirability  of  statistics  bear- 
ing on  the  whole  question  and  particularly  on  the  experience  re- 
sulting from  the  reinstatement  of  impaired  lives  covered  by  ex- 
tended term  insurance. 
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OBSERVATIONS  ON  THE  METHODS  AND  PUBLICATIONS  OF  THE  UNITED 
STATES   CENSUS    UUKEAU — IIUGII    H.    WOLFENDEN. 

VOL.   XVIII,   I'AGE  2G0. 

mi:.  J.   V.  LITTLE: 

While  census  matters  have  received  occasional  attention  in  actu- 
arial publications,  the  space  devoted  to  the  subject  has  been  far 
less  than  its  importance  would  warrant.  Particularly  is  this  crit- 
icism true  of  our  own  Transact  ions,  and  Mr.  Wolfenden's  con- 
tribution will,  therefore,  be  doubly  welcomed,  first,  on  account  of 
its  own  intrinsic  value  and,  second,  because  of  the  need  it  supplies 
of  a  place  in  our  records  where  a  discussion  of  census  problems  may 
be  found. 

In  dealing  with  the  oft  debated  question  as  to  whether  the 
enumeration  of  the  living  at  a  census  should  record  each  individual 
at  his  customary  place  of  abode  or  his  particular  location  on  the 
night  of  the  census,  i\Tr.  Wolfenden  regards  the  former,  the  "  de 
jure"  plan,  as  more  desirable,  were  it  not  for  the  fact  that  it  re- 
sults in  decidedly  more  numerous  inaccuracies  than  are  found 
under  the  alternative  "  de  facto "  method.  It  must  be  borne  in 
mind,  however,  that  neither  the  "  de  jure "  nor  the  "  de  facto " 
method  is  without  fault,  even  if  the  tendency  to  produce  errors  is 
ignored.  For  instance,  if  a  family  consistently  resides  in  one  home 
in  the  summer  and  in  another  in  the  winter  it  is  clearly  improper 
to  credit  its  members  entirely  to  one  district  or  to  another.  A  con- 
sideration of  cases  of  this  description,  as  well  as  of  instances  of 
temporary  residence  on  the  part  of  foreigners,  leads  us  to  the  con- 
clusion that  the  population  of  any  district  or  county  cannot  be  ex- 
pressed by  a  definite  figure  at  all.  Even  when  a  fixed  date  is  intro- 
duced, the  "  de  jure  "  method  will  seldom  give  the  normal  popula- 
tion as  of  that  date,  as  among  those  who  are  included  though  away 
from  home  will  be  found  some  who,  owing  to  business  or  other 
cause,  are  generally  absent  from  home  on  the  date  selected. 

The  "de  facto"  method  would  be  quite  satisfactory  were  the 
transient  population  in  each  district  fairly  constant  as  to  numbers 
at  all  seasons  of  the  year.  This  condition  is  scarcely  found  any- 
where, while  in  such  exceptional  cases  as  summer  resorts  the 
figures  of  an  April  census  would  largely  understate  the  average 
population.  The  larger  and  more  populous  the  district  in  question, 
however,  the  less  the  importance  attaching  to  these  points.  Thus 
the  population  of  New  Jersey  is  unaffected  by  the  fact  that  persons 
are  listed  as  residing  in  Trenton  who  belong  by  right  to  Newark. 
In  the  larger  divisions  the  ''de  facto"  method  would  ordinarily 
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give  the  better  results  as  under  the  "  de  Jure  "  plan  there  is  a  strong 
tendency  for  the  doubt  to  be  resolved  differently  by  different  enu- 
merators and  individuals  returned  as  living  in  both  Trenton  and 
Newark,  thus  increasing  the  state  total. 

The  "  de  facto  "  method  has  customarily  been  associated  with  the 
plan  of  placing  the  responsibility  for  filling  up  the  schedules  on 
the  householders,  but  it  would  seem  possible  to  use  it  with  the  "  can- 
vasser" system,  though,  as  the  enumerators  could  not  cover  the 
entire  country  in  a  single  day,  special  attention  would  have  to  be 
paid  to  districts  inhabited  by  more  or  less  illiterate  persons. 

With  regard  to  the  curious  tendency  to  ignore  very  young  chil- 
dren, especially  babies  under  one  year  of  age,  one  is  tempted  to 
wonder  whether  calling  for  lists  of  individuals  according  to  age 
last  birthday  may  not  give  some  ignorant  persons  the  impression 
that  a  child  who  has  not  had  any  "  birthdays,"  in  the  common  un- 
derstanding of  that  word  as  meaning  anniversaries  of  the  date  of 
birth,  need  not  be  included. 

Mr.  Wolfenden  draws  attention  to  the  fact  that  where  the  age  is 
unknown,  if  the  enumerator  is  instructed  to  give  an  approximate 
age,  he  will  do  so  not  only  in  the  cases  where  the  exact  age  cannot 
be  ascertained,  but  also  in  many  other  instances  where  more  per- 
tinacious inquiry  would  bring  out  the  facts.  On  this  account  it  is 
suggested  that  the  enumerators  be  required  to  state  age  as  un- 
known, without  supplying  an  estimate,  where  the  age  cannot  be 
ascertained.  This  suggestion  seems  open  to  question,  as  no  in- 
formation at  all  about  the  age  would  appear  to  be  much  less  satis- 
factory than  an  estimate  which  would  seldom  be  a  decade  astray 
and,  on  the  average,  would  be  close  to  the  facts.  Even  though 
these  estimates  were  accompanied  by  a  further  number  of  esti- 
mated in  lieu  of  accurately  ascertained  ages,  on  the  average  there 
would  be  but  little  violence  done  to  the  facts  and  the  census  officials 
would  be  relieved  of  the  problem  concerning  the  treatment  of  the 
"ages  unknown"  group.  Mr.  Wolfenden  gives  an  instance  where 
the  total  of  this  group  was  distributed  over  the  ages  21-^4,  only — 
a  sufficient  indication  that  the  section  of  data  in  question  cannot 
readily  be  distributed  on  a  satisfactory  basis. 

Concerning  the  question  as  to  whether  date  of  birth  or  age  should 
be  asked  for,  it  has  been  pointed  out  that  the  former  does  not 
change  and,  therefore,  is  apt  to  be  easily  remembered,  once  an  in- 
dividual has  become  acquainted  with  it.  Among  the  most  unlet- 
tered classes,  however,  the  year  of  birth  is  probably  seldom  known, 
and  would  have  to  be  arrived  at  by  deducting  the  supposed  age 
from  the  census  year.  Over  a  very  large  section  of  the  community, 
however,  the  "date  of  ])irth"  system  would  undoubtedly  produce 
the  more  accurate  statistics. 

Mr.  Wolfenden  has  given  us  some  very  interesting  matter  con- 
cerning occupational  mortality.  He  points  out  the  difficulty  of 
obtaining  a  satisfactory  basis  for  the  "  exposed  to  risk."    There  is 
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a  further  tlifficulty  thfit  I  liave  met  with  in  attomptinf,'  to  use  occu- 
patioual  mortality  statistics,  arising  from  the  fact  that  the  deaths 
as  recorded  may  vary  widely  in  occupational  classification  from 
the  census  conipilationfl.  Thus,  in  the  En^^lish  returns  to  which 
Mr.  Wolfcndcn  refers,  it  was  stated  that  by  enquiry'  tlie  classifica- 
tion of  occupations  in  the  census  had  been  made  fairly  accurate, 
but  that  the  same  degree  of  precision  had  not  obtained  in  the  case 
of  the  deaths.  There  are  numerous  occupations  which,  if  precisely 
given,  would  put  the  individual  into  one  group,  while  if  the  occu- 
pation were  stated  in  general  terms,  the  person  would  be  put  into 
another  class.  Thus,  a  locomotive  engineer  falls  into  a  well-defined 
class,  Init  if  simply  called  an  engineer  in  the  death  registration, 
the  death  woiild  not  be  listed  among  those  of  railway  engineers. 
Having  had  occasion  some  time  ago  to  examine  the  mortality  of 
railwaymen  in  the  English  statistics,  I  was  struck  by  the  very 
favorable  mortality  there  shown.  For  instance,  the  class  entitled 
"  Eailway  Engine  Driver,  Stoker"  showed  a  mortality  ratio  as 
compared  with  all  occupations  of  61  per  cent.,  while  the  class 
"  Eailway  Guard,  Porter,  etc."  showed  81  per  cent.  On  the  theory 
that  some  of  the  deaths  had  been  listed  elsewhere,  I  looked  for  the 
classes  where  some  of  the  missing  deaths  might  be  found  and 
selected  "Engine  Driver,  Stoker  not  Railway,  etc."  and  "Mes- 
senger, Porter,  etc."  as  suitable.  The  following  comparisons  were 
obtained : 

Mortality  Eates  per  1,000. 


Age  Group. 

Railway  Engine  Driver, 
Stoker. 

Engine  Driver,  Stoker 
not  Railway,  etc. 

25-34 

3.45 

4.47 

35-44 

5.64 

6.75 

45-54 

10.19 

13.20 

Age  Group. 

Railway  Guard,  Porter,  etc. 

Messenger,  Porter,  etc. 

25-34 

4.97 

10.02 

35-44 

7.77 

16.94 

45-54 

13.99 

25.93 

In  tile  first  group,  the  non-railway  employees  show  mortality 
rates  from  20  per  cent,  to  30  per  cent,  above  the  railwaymen, 
though  there  would  appear  to  be  no  a  priori  reason  for  expecting 
any  important  difference,  unless,  indeed,  the  higher  accident  rate 
among  the  railwaymen  would  lead  us  to  look  for  a  higher  mortality 
in  that  class.  The  second  comparison  is  scarcely  of  like  groups, 
but  even  so  there  is  strong  reason  to  suspect  that  the  deaths  of 
many  railway  porters  are  listed  in  the  other  group.  There  is  at 
least  no  question  that  the  mortality  of  both  the  railway  classes  is 
materially  understated. 
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MR.   J.   S.   THOMPSON: 

The  report  of  the  decennial  census  as  now  constituted  is  de- 
serving of  careful  study  and  consideration  and  the  Society  is  in- 
debted to  Mr.  Wolfenden  for  his  illuminating  paper  on  the  work  of 
the  Census  Bureau.  The  first  United  States  Census  was  reported 
in  a  small  56-page  pamphlet  about  5  inches  by  8  inches  in  size, 
that  is,  a  booklet  about  the  size  of  the  annual  calendar  of  the  Actu- 
arial Society;  the  thirteenth,  that  of  1910,  was  reported  in  twelve 
quarto  volumes  containing  in  the  aggregate  over  11,000  pages. 
The  limitations  of  the  former  are  obvious,  although  it  was  a 
creditable  work  considering  the  difficulties  under  which  our  pioneer 
forefathers  labored.  The  paper  before  us  is  interesting,  inasmuch 
as  the  shortcomings  of  the  latest  elaborate  and  comprehensive 
census  report  are  effectively  set  forth.  The  discussion,  of  course, 
has  to  do  not  merely  with  the  periodical  enumeration  and  analysis 
of  the  population,  which  is  only  the  smaller  portion  of  the  Bureau's 
work,  but  with  all  the  documents  issued  by  the  Bureau  during  the 
intercensal  period. 

It  will  be  possible  to  touch  briefly  upon  only  a  few  of  the  ques- 
tions raised  by  the  author. 

Too  much  cannot  be  said  against  the  practice  of  using  "crude 
rates "  of  death  and  of  birth  in  the  publications  entitled  "  Mor- 
tality Statistics"  and  "Birth  Statistics."  Because  of  the  rapidly 
varying  age  distribution  in  such  a  country  as  this,  the  crude  ratios 
convey  very  little  real  information  and  are  of  practically  no  value 
except  that  the  difference  between  general  birth  and  death  rates 
measures  the  rate  of  natural  variation  in  a  population.  The  com- 
parison of  two  localities  at  a  given  time  or  of  the  same  district  at 
different  periods,  so  far  as  mortality  is  concerned,  is  made  possible 
upon  a  sound  basis  by  means  of  the  use  of  an  auxiliary  standard 
table  and  the  computation  of  "  standardized  death  rates "  either 
in  detail  or  by  an  abridged  method.  This  is  ingenious,  to  be  sure, 
but  for  ultimate  study  nothing  can  take  the  place  of  an  examina- 
tion of  the  unadjusted  rate  of  mortality  by  ages  or  by  age  groups. 
A  standard  subdivision  of  the  span  of  life  into  age  groups  will  not 
be  satisfactory  unless  the  groups  are  much  smaller  than  those  used 
by  the  Swedish  Census  Department  in  1890.  For  the  study  of 
infantile  diseases  the  early  period  of  life  should  be  analyzed  at  least 
into  years  or  better  still  into  quarter  years  or  months.  For  the 
study  of  the  incidence  of  tuberculosis  the  age  groups  under  50 
should  be  smaller  than  above  that  age,  while  for  the  study  of  de- 
generative diseases  the  reverse  would  be  the  case.  There  would 
appear,  therefore,  to  be  scarcely  any  middle  course  between  the 
practice  of  using  "standardized  death  rates"  and  that  of  subdi- 
viding mortality  returns  into,  say,  quinquennial  age-groups  from 
age  5  upwards,  the  period  below  that  age  being  analyzed  in  much 
greater  detail. 

While  referring  to  the  question  of  "  Mortality  Statistics  "  it  may 
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1)0  well  to  remark  on  the  extent  to  which  statementfi  conceniin;^  the 
"eausc  of  death"  are  alVected  hy  error.  In.suran(,e  companies,  I 
think,  feel  that  tlieir  information  as  to  "cause  of  death"  should 
he  accepted  with  some  niservation,  althoufjh  there  is  undoubtedly 
gradual  improvement  alon<^  this  line  because  of  the  growth  of 
higher  scientific  standards  in  the  medical,  as  in  all  other,  profes- 
sions. In  tlie  complex  conditions  of  modern  life  the  conscientious 
attending  ])hysician  realizes  that  proper  handling  of  his  case  con- 
sists not  merely  in  the  skilful  treatment  of  the  patient,  but  also 
in  a  skilful  description  of  the  case  for  purposes  of  record.  Unsatis- 
factory results  in  this  connection  may,  therefore,  be  due  to  two 
causes  (1)  carelessness  and  indifference,  or  (2)  lack  of  knowledge, 
or,  of  course,  to  both.  In  the  model  Death  Certificate  great  pains 
are  taken  to  induce  a  proper  statement  as  to  both  "  occupation  " 
and  "  cause  of  death."  For  example,  the  instructions  as  to  the 
latter  are,  in  part:  "Name,  first,  the  disease  causing  death  (the 
primary  affection  with  respect  to  time  and  causation)  using  always 
the  same  acce])ted  term  for  the  same  disease.  .  .  .  The  contributory 
(secondary  or  intercurrent)  affection  need  not  be  given  unless  im- 
portant. .  .  .  Always  qualify  all  diseases  resulting  from  child- 
birth or  miscarriage.  .  .  .  State  causes  for  which  surgical  opera- 
tion was  undertaken.  .  .  .  For  violent  deaths  state  means  of  in- 
jury and  qualify  as  accidental,  suicidal  or  homicidal  or  as  prob- 
ably such,  if  impossible  to  determine  definitely.  The  nature  of 
the  injury  and  consequences  may  be  stated  under  the  head  of  '  Con- 
tributory' .  .  ."  and  numerous  illustrations  are  given. 

"The  First  Annual  Report  of  Birth  Statistics  for  the  Registra- 
tion Area  of  the  United  States — 1915  "  marked  a  forward  step  in 
the  development  of  public  vital  statistics  in  this  country  and  more 
might  have  been  said  concerning  it.  The  satisfaction  with  which 
this  publication  Avas  received  by  educational,  public  health  and 
other  civil  authorities  was  tempered  by  a  regret  that  the  registra- 
tion area,  within  which  a  fairly  complete  system  of  birth  registra- 
tion is  operative  is  not  broader.  The  "crude"  birth  rates  given  in 
this  report  are  fairly  satisfactory  when  comparing  at  different 
epochs  the  birth  rates  of  a  community  w^hose  age  and  sex  constitu- 
tion is  knowTi  to  be  remaining  practically  unchanged  or  in  com- 
paring the  birth  rates  of  various  communities  whose  age  and  sex 
constitution  at  a  given  time  are  known  to  be  practically  identical. 
But,  as  Mr,  Wolfenden  points  out,  a  more  rational  basis  of  com- 
parison would  be  between  the  number  of  births  and  the  number  of 
women  of  child-bearing  ages. 

The  crude  birth  rates  have  their  value,  inasmuch  as  their  excess 
over  corresponding  death  rates  measures  the  rate  of  natural  increase 
of  tlie  population.  The  only  other  cause  of  variation  in  the  popu- 
lation of  a  given  community  is  migration  and  in  regarding  the 
figures  in  this  1915  report,  attention  should  be  paid  to  the  great 
changes  in  migration  worked  by  the  European  War.    For  example, 
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the  net  migration  into  the  United  States,  that  is,  number  of  im- 
migrants, less  number  of  emigrants  in  the  years  ending  June  30, 
1913,  1914,  1915  and  1916,  amounted  to  889,692,  915,143,  122,626 
and  169,061  respectively. 

It  is  stated  in  this  first  report  on  "Birth  Statistics"  that  the 
figures  given  throughout  are  "exclusive  of  stillbirths."  In  this 
connection,  it  may  be  observed  that  the  term  "stillbirth"  is  not 
statistically  definite.  It  has  at  present  the  following  various  mean- 
ings: (1)  a  child  not  born  alive,  (2)  a  child  dying  before  regis- 
tration, whether  death  be  before,  during  or  after  birth,  or  (3)  the 
sense  called  by  Dr.  Arthur  Newsholme  the  "  medico-legal,"  namely, 
that  which  includes  premature  births  of  various  periods.  The  first 
is  the  natural  meaning  and  probably  that  attached  to  it  in  the 
recent  report.  The  second  meaning  is  given  in  France  and  Bel- 
gium, the  latter  country,  but  not  the  former,  distinguishing  be- 
tween the  actual  stillbirths  and  those  cases  dying  in  the  short 
period  following  birth  and  preceding  registration.  In  Germany, 
stillbirths  are  defined  as  in  (3)  provided  the  prematurity  does  not 
exceed  two  months  and  are,  in  any  case,  counted  both  in  births  and 
in  deaths.  It  is  obvious  that  conditions  (2)  and  (3)  may  coexist 
it  in  the  same  scheme  of  registration,  so  that  the  line  of  distinction 
is  not  always  clear  between  two  statistical  practices.  It  is  de- 
sirable that  the  number  of  stillbirths  be  tabulated,  but  their  omis- 
sion from  the  1915  report  should  be  borne  in  mind  when  making 
comparisons  of  birth  rates  or  of  infant  mortality. 

As  the  author  points  out,  no  division  is  made  of  births  into 
legitimate  and  illegitimate  and  it  is,  therefore,  impossible  to  make 
any  pertinent  comparisons  with  other  countries  in  connection  with 
which  such  figures  are  available.  The  Eegistrar  General  of  Eng- 
land and  Wales,  in  his  annual  report  for  1915,  presents  statistics 
indicating  that  the  death  rate  in  the  first  year  of  age  among  ille- 
gitimate children  is  about  double  that  among  legitimate  infants. 
This  bearing  of  illegitimacy  upon  an  infant's  chances  of  survival 
makes  it  a  matter  of  importance,  although  the  effectiveness  of  the 
necessary  registration  is  and  will  always  be  doubtful.  Some  births 
will  doubtless  be  incorrectly  reported  as  legitimate  and  probably 
more  will  escape  registration  altogether.  The  collation  of  statistics 
bearing  on  this  matter,  however,  might  in  time  enable  the  State  to 
amend  the  social  circumstances  responsible  for  these  conditions. 

The  establishment  of  an  efficient  birth  registration  should  be  a 
matter  of  public  concern.  Every  actuary  is  familiar  with  the  dif- 
ficulty of  confirming  an  insured's  or  an  annuitant's  date  of  birth, 
especially  if  the  person  in  question  be  of  advanced  age.  The  com- 
prehensiveness of  civil  registration  in  European  countries  bears  a 
marked  contrast  to  its  condition  in  this  country  and  a  satisfactory 
system  of  vital  statistics  can  not  be  begun  too  soon. 
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MK.   II.  71.  WOLFENDEN: 
(aUTUOU's  liEVIEW  OF  DISCUSSION.) 

AVith  regard  to  tho  sup^f^cstion,  which  Mr.  Little  discusses,  of 
roportinfT  as  of  unknown  age  all  those  whose  true  ages  cannot  be 
given,  it  i.s  of  course  true  that  an  approximate  estimate  of  age  is 
more  satisfactory  than  no  age  so  long  as  it  is  known  that  the  re- 
corded age  is  merely  an  estimate.  In  the  census  schedule,  how- 
ever, this  last  condition  is  not  fulfilled,  as  no  distinction  whatever 
is  made  Ijetween  a  true  age  and  an  estimated  age.  If  such  a  dis- 
tinction were  made,  some  interesting  information  would  become 
available  as  to  the  reliability  and  accuracy  of  the  recorded  ages. 
There  would  probably,  however,  be  a  tendency  towards  the  report- 
ing of  as  few  estimated  ages  as  possible,  thus  partially  vitiating 
the  object  of  the  distinction;  and  to  that  extent  an  instruction  to 
report  all  indefinite  cases  as  of  unknown  age  might,  if  intelligently 
applied,  result  in  more  accurate  percentages  of  age  distribution. 

Mr,  Little  remarks  that  I  give  an  instance  of  the  "unknown 
age"  group  all  being  "distributed  over"  the  ages  21-44  only,  and 
adds  that  this  treatment  may  be  taken  as  "a  sufficient  indication 
that  the  section  of  the  data  in  question  cannot  readily  be  distributed 
on  a  satisfactory  basis."  This  argument,  I  would  point  out,  is 
founded  upon  a  misconception.  The  particular  treatment  of  the 
"unknown  ages"  referred  to  occurs  in  the  Occupation  Report, 
1910  Census  (pp.  268  and  269  of  ray  paper),  where,  in  arriving 
at  the  "percentages  employed"  for  certain  broad  age  groups  of 
which  ages  21-44  was  the  largest,  all  the  occupied  of  the  unknown 
ages  were  placed  within  the  group  21-44.  They  were  not,  as  Mr. 
Little  remarks,  "distributed  over"  the  group  21-44,  nor  is  there 
any  evidence  that  this  method  was  adopted  for  any  other  reason 
than  that  it  Avas  not  considered  necessary,  under  the  particular  cir- 
cumstances, to  adopt  a  more  accurate  process.  Therefore,  consider- 
ing that  the  method  was  employed  merely  for  convenience  in  a 
comparatively  unimportant  section  of  the  Occupation  Report,  it 
does  not  seem  that  its  adoption  in  this  particular  instance  can  in 
any  way  be  taken  as  an  indication  of  difficulty  in  distributing  popu- 
lations of  "unknown  age." 

Mr.  Thompson's  remarks  on  the  Birth  and  Mortality  Statistics, 
and  Mr.  Little's  example  of  the  unreliabilitv  of  occupational  mor- 
tality rates  arising  from  discrepancies  between  the  occupations  re- 
ported at  the  census  and  those  given  in  the  death  certificates,  are 
interesting.  Such  discrepancies  are  unavoidable — notwithstanding 
the  fact  that  the  death  certificate  is  so  framed  as  to  elicit  a  state- 
ment of  occupation  in  conformity  with  the  occupational  groups 
of  the  census — except  under  an  elaborate  and  ri,gidly  enforced  sys- 
tem of  card  registration  whereby  every  individual's  occupation 
and  all  changes  of  occupation  would  be  definitely  classified  and 
recorded — which  can  hardly  be  considered  practicable,  although  we 
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are  probably  coming  nearer  to  it  under  present  conditions  of  mil- 
itary registrations. 

As  Mr.  Thompson  points  out,  the  term  "  stillbirth  "  is  subject  to 
variable  interpretation  in  different  countries.  On  this  continent, 
however,  the  "Eules  of  Statistical  Practice"  formulated,  and 
periodically  revised,  by  the  Vital  Statistics  Section  of  the  American 
Public  Health  Association,  clearly  define  that  "for  registration 
purposes,  stillbirths  should  include  all  children  born  who  do  not 
live  any  time  whatever,  no  matter  how  brief,  after  birth" — other 
rules,  conforming  to  this,  being  given  to  ensure  proper  classifica- 
tion of  births,  stillbirths,  premature  births  (not  stillborn)  and  pre- 
mature births  (stillborn) ;  and  the  standard  birth  certificate  also 
has  printed  upon  it  an  admonition  consistent  with  the  above. 
Thus,  as  Mr.  Thompson  suggests,  the  recent  report  on  "  Birth  Sta- 
tistics," which  excludes  stillbirths  (consistently  with  a  similar  ex- 
clusion from  the  Mortality  Eeports),  follows  the  natural  meaning 
of  the  term;  and,  in  mentioning  the  advisability  of  a  tabulation 
of  stillbirths,  Mr.  Thompson  calls  attention  to  a  desirable  im- 
provement. 
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BENEFICIAL    AND    KELIEF   ASSOCIATIONS:    SICKNESS,    ACCIDENT    AND 

DEATH    BENEFITS   TO   EMPLOYEES  AND  TIIEIK   DEPENDENTS 

— ARTIIUP.  HUNTER. 

VOL.   XVIII,  PAGE  287. 

MR.  HENRY  moir: 

This  contribution  to  our  Transactions  is  of  ^eat  value  in  that 
it  brinjjs  before  actuaries  one  of  those  lar<^e  subjects  Avhich  hitherto 
have  been  outside  the  sphere  of  our  advice  but  which  nevertheless 
call  for  careful  study  along  actuarial  lines.  The  need  of  scientific 
guidance  is  apparent  and  is  gradually  being  recognized,  and  the 
result  should  be  that  in  the  course  of  a  few  years  members  of  our 
society  are  likely  to  be  called  upon  to  help  guide  the  destinies  of 
these  great  associations  formed  for  the  improvement  of  the  social 
condition  of  working-men.  It  is  insurance  in  one  of  the  old  fun- 
damental forms — not  unlike  the  activities  of  some  of  the  great 
guilds  of  the  sixteenth  and  seventeenth  centuries. 

I  have  no  criticism  of  any  moment  to  offer.  The  value  of  the 
paper  is  what  impresses  me  most  and  while  there  are  turns  of  ex- 
pression and  even  inferences  here  and  there  with  which  I  do  not 
agree,  these  relate  to  trivial  and  minor  points — not  to  essentials. 
Some  of  the  points  brought  out  by  Mr.  Hunter  might  be  further 
emphasized  in  my  judgment;  such  for  example  as  the  statement 
that  membership  terminates  on  resignation  or  dismissal.  This  of 
course  means  loss  of  benefits;  and  no  social  system  for  helping 
working-men  can  be  complete  which  results  in  frequent  loss  of  the 
benefits  at  the  very  time  at  which  perchance  they  may  be  most 
needful — periods  of  sickness  or  misfortune.  In  view  of  the  fact, 
afterwards  stated,  that  probably  one-third  of  the  membership  in 
some  of  these  organizations  changes  each  year,  the  importance  of 
this  feature  becomes  apparent. 

Another  point  which  might  properly  be  emphasized  is  the  ques- 
tion of  over-insurance  referred  to  under  the  head — "  Malingering." 
Anything  which  can  induce  or  encourage  a  man  who  is  normally 
lazy  to  cease  work,  and  live  at  ease,  is  necessarily  bad.  The  laws 
of  nature  seem  to  require  that  all  creatures  should  work  for  a  liv- 
ing: some  make  others  work,  but  the  principle  is  the  same.  Ac- 
cordingly it  seems  desirable  that  we  should  use  what  influence  we 
have  to  spread  abroad  the  knowledge  we  have,  that  the  payments 
to  a  man  who  is  not  working  because  of  disabilit}'',  ill-health,  or 
for  any  other  reason,  should  never  exceed  a  modest  proportion  of 
his  normal  earning  capacit^^  in  full  health.  While  in  most  instances 
I  believe  that  the  best  results  in  social  endeavor  are  obtained  by 
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education  and  enlightened  public  understanding,  without  legisla- 
tion, by  means  of  proper  regulations  introduced  by  Eelief  Asso- 
ciations themselves,  yet  in  a  case  like  this  it  seems  as  if  it  might  be 
almost  desirable  to  have  laws  introduced  whereby  any  protection 
in  excess  of  the  normal  earning  capacity  of  a  workman  should  be 
illegal,  and  any  amount  of  excessive  protection  declared  void.  Any- 
how prompt  measures  should  be  taken  by  Eelief  Associations  them- 
selves to  avoid  such  objectionable  conditions. 

Some  of  the  actual  examples  given  by  Mr.  Hunter  are  exceed- 
ingly interesting:  that  a  railroad  association  charging  only  $14.40 
per  $1,000  annually  has  been  able  to  meet  additional  death  losses 
and  maintain  a  margin.  The  time  during  which  this  condition  has 
existed  is  not  stated,  but  presumably  it  is  a  reasonable  time,  else 
Mr.  Hunter  would  not  have  given  the  example.  Doubtless  there 
has  been  much  expansion  during  the  period,  with  the  employing  of 
young  vigorous  men. 

One  other  remark  I  might  make  is  that  the  paper  is  one  which 
students  should  carefully  read — if  I  were  an  examiner  I  could  find 
many  good  points  in  it  for  questions. 

MR.  E.  B.  FACKLER: 

Mr.  Hunter's  paper  gives  a  very  complete  resume  of  the  work- 
ings of  Beneficial  and  Relief  Associations,  and  points  out  not  only 
what  the  Societies  do  but  what  they  had  better  not  do.  In  this 
respect  the  paper  carries  many  hints  for  the  guidance  of  anyone 
whose  advice  is  called  for  by  such  a  Society.  In  his  opening  sen- 
tence he  mentions  that  actuaries  are  very  infrequently  called  upon 
to  give  advice,  so  that  information  from  one  who  has  dealt  with  the 
larger  relief  associations  is  specially  welcome. 

In  an  attempt  to  add  what  little  information  I  can  present,  I 
have  referred  to  a  report  made  several  years  ago  on  two  Mutual 
Benefit  Societies  of  the  New  York  Telephone  Company,  and  the 
data  upon  which  that  report  was  based.  One  Society  had  then  been 
in  existence  for  about  eleven  years,  covering  the  Long  Island  and 
New  Jersey  employees.  This  was  referred  to  as  the  Old  Society; 
the  New  Society  covered  the  Manhattan  District  and  the  northern 
and  western  parts  of  New  York  State,  and  had  been  in  existence 
only  about  tlirce  and  a  half  years.  The  control  in  each  case  lay 
entirely  with  the  members.  The  dues  were  $1.00  per  month,  called 
as  often  as  seemed  proper.  The  employing  company  was  volun- 
tarily paying  in  $1.00  for  each  $1.00  paid  by  the  members,  but 
without  any  definite  agreement  to  do  so  in  the  future.  Any  regu- 
lar male  employee  of  18  years  or  over  could  join  without  medical 
examination,  but  the  meml)crship  was  intended  ])rimarily  to  include 
those  whose  compensation  was  based  on  actual  time,  rather  than 
those  on  a  fixed  monthly  or  weekly  salary. 

The  sickness  benefit  was  $10  a  week  for  not  more  than  twelve 
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weeks  in  any  year,  ami  no  (■luini  would  he  entertained  unless  the 
sickness  had  continued  at  least  for  two  consecutive  days.  The 
accident  benelit  was  of  the  same  amount,  $10  per  week,  for  not 
more  than  twelve  weeks  for  any  one  accident,  and  this  article  on 
the  Association's  by-laws  admitted  of  the  construction  that  more 
than  twelve  weeks'  benefit  might  i)e  payaljle  to  the  same  member 
in  one  year  if  more  than  one  accident  were  suffered  within  the 
year.  The  accident  benefit  could  not  be  received  for  the  same 
l)eriod  as  the  sickness  i)enefit,  and  no  claim  would  be  entertained 
unless  the  disability  had  lasted  for  at  least  two  consecutive  days. 

Excluding  the  data  for  the  first  six  months'  operations  the  Old 
Society  showed  8,7G5  years  of  exposure.  There  were  4,229  cases  of 
sick  benefit,  for  which  $58,920.61  was  paid — an  average  of  $6.72 
yearly  per  member  exposed  to  risk.  There  were  1,176  accident 
benefits  for  a  total  of  $20,732.19 — an  average  of  $2.37  per  member 
per  annum. 

The  average  recognized  period  of  illness  was  thus  about  one  and 
two-fifths  weeks  and  the  average  accident  period  was  about  one  and 
three-quarters  weeks.  The  data  did  not  admit  of  any  further  re- 
finement. 

There  were  36  deaths  from  natural  causes,  for  which  if  the  death 
benefit  had  been  $1,000  the  cost  w^ould  have  averaged  $4.12  per 
member  yearly  and  there  were  21  accidental  deaths,  showing  an 
average  cost  on  the  same  basis  of  $2.42  per  member  per  annum. 
Thus,  the  total  cost  per  annum  for  deaths  from  any  cause  was 
$6.54  on  the  above  hypothesis.  It  should  be  stated,  however,  that 
the  actual  payment  in  case  of  death  from  natural  causes  was  only 
$100  in  the  early  years  of  the  Society  and  was  afterwards  raised  to 
$250. 

The  above  scanty  data  probably  illustrate  how  little  information 
the  actuary  has  to  work  ^vith  in  many  such  cases.  Among  other 
things,  the  data  presented  no  way  of  determining  the  unfinished 
claim  payments  at  the  close  of  the  period. 

To  illustrate  that  the  average  age  of  the  members  was  nearly 
stationary  and  to  show  the  distribution  of  membership  according 
to  age  the  following  data  were  furnished  me : 

Year.  Average  Age.    . 

1900  28.8 

1901  30.0 

1902  29.1 

1903  29.1 

1904  30.0 

1905  30.1 

1906  30.4 

1907  31.0 

1908  32.0 

1909  31.5 

1910  31.3 
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Ages  of  Members. 

90  members  18  to  20  years 

351  members  20  to  25  years 

383  members  25  to  30  years 

275  members  30  to  35  years 

170  members  35  to  40  years 

113  members  40  to  45  years 

45  members  45  to  50  years 

24  members  50  to  55  years 

9  members  55  to  60  years 

7  members   over   60  years 

It  will  thus  be  seen  that  only  85  of  the  total  membership  of 
1,467  were  counted  as  over  45  years  of  age.  The  distribution  of 
the  membership  as  regards  hazard  is  shown  by  the  following  table : 

Class.  Employment.  Number. 

1 Clerks   49 

2 Central  Office  Employees  189 

3 Inspectors,  Installers  and  Helpers 324 

4 Cablemen,  Splicers  and  Helpers 269 

5 Shop-hands    29 

6 Building  Employees,   including  Porters  and   Ele- 
vator Eunners 24 

7 Groundsmen 94 

8 Linemen   349 

9 Miscellaneous    140 

Total   1,467 

It  will  thus  be  seen  that  a  comparatively  large  percentage  of  the 
membership  was  in  employments  subject  to  considerable  accident 
hazard. 

Membership,  as  previously  stated,  was  open  to  all  male  em- 
ployees of  the  company,  and  was  to  cease  on  their  leaving  the  com- 
pany's employment.  An  entrance  fee  of  $1.00  was  required  and 
the  settlement  of  claims  was  in  the  hands  of  relief  committees  for 
the  districts,  who  were  required  to  visit  the  disabled  member 
weekly;  all  necessary  expenses  to  be  assumed  by  the  Society.  The 
membership  was  so  small  that  the  experience  of  any  one  year  was 
utterly  unreliable ;  however,  it  may  be  interesting  to  state  that  the 
highest  cost  for  sickness  was  $8.11  in  a  year,  and  the  lowest  cost 
was  $5.50.  For  the  accident  benefit  the  highest  yearly  cost  was 
$3.19,  and  the  lowest  $1.34,  One  of  the  most  striking  things  about 
the  experience  was  the  very  low  average  cost  for  death  claims,  con- 
sidering the  hazards  to  which  many  of  the  members  were  exposed. 

The  New  Society,  which  had  been  in  existence  over  three  years, 
had  an  exposure  of  a  little  more  than  one-quarter  of  that  shown  by 
10 
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the  01(1  Scxnoty,  tlioufih  its  membership  at  the  date  of  the  investi- 
gation was  very  nearly  that  of  the  Old  Soeiety.  The  exposure  was 
2,242  lives.  The  sickness  benefit  cost  per  memljer  $6.15  per  an- 
num, and  the  accident  benefit  $1.71  per  annum.  The  avera;,'e  mor- 
tality cost  for  deaths  from  natural  cause:,  was  $7.12  per  $1,000  per 
annum  and  for  accidental  deaths  $0.89  per  $1,000.  The  distribu- 
tion of  a<ie  anfl  the  avcrafrc  age  in  this  Society  were  practically  the 
same  as  in  the  Old  Society  but  its  data  were  kept  separate  because 
it  was  growing  rapidly  and  it  seemed  there  might  be  circumstances 
affecting  its  experience  which  would  not  be  present  with  the  older 
and  more  stationary  Society. 

In  order  to  do  practical  justice  to  those  who  might  have  been  in 
the  company's  employ  for  considerable  periods  and  at  the  same 
time  not  to  put  upon  the  younger  members  too  hea\7  a  strain  for 
the  increased  expense  of  insuring  the  older  members,  the  following 
amendment  to  the  by-laws  was  proposed  on  the  theory  that  only 
those  men  whose  seniority  did  not  bring  them  an  increased  salary 
should  be  given  insurance  beyond  the  age  of  50 : 

"  If  any  memlier  of  this  Society,  except  an  officer,  who  has  passed 
the  age  of  50,  shall  be  in  receipt  of  an  annual  salary  from  the  Com- 
pany of  $ or  more,  his  membership  in  this  Society  shall  ter- 
minate, at  the  attainment  of  that  age  or  on  beginning  to  receive 
such  salary."     (The  amount  to  be  fixed  by  the  Society.) 

One  of  the  problems  in  connection  with  these  societies  was  how 
they  might  merge  into  one,  without  disturbing  the  equities  of  their 
respective  memberships.  At  the  close  of  its  last  fiscal  year  the 
old  society  had  a  fund  amounting  to  about  $40  per  member  and 
the  new  society  at  the  same  time  had  about  $20.  The  best  solu- 
tion of  the  problem  seemed,  to  be  a  reduction  or  an  entire  waiving 
of  the  current  assessments  of  the  old  society  and  a  rather  full  col- 
lection of  assessments  by  the  new  societ}'^,  until  the  amounts  per 
member  in  each  should  become  nearly  equal.  This  problem  was 
complicated  by  the  fact  that  the  old  society  was  not  likely  to  grow, 
while  the  new  society  might  be  expected  to  double  its  membership 
within  a  year  or  two,  with  a  corresponding  effect  of  reducing  the 
average  fund  held  per  member. 

MK.  ARTHUR  HUInTTER  : 

(author's  review  of  discussion.) 

I  am  very  much  indebted  to  those  who  have  taken  the  trouble 
to  discuss  my  paper.  Such  experiences  as  those  given  by  Mr.  E.  B. 
Fackler  will  gradually  build  up  the  data  which  we  require  in  con- 
nection with  giving  actuarial  advice  to  Beneficial  Associations. 

No  article  which  I  have  ever  written  has  required  more  time  in 
preparation  than  that  on  Beneficial  and  Eelief  Associations.  A 
great  amount  of  reading  was  necessary  in  order  to  sift  out  the  chaff 
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from  the  wheat.  A  good  deal  of  research  work  was  required  in  an 
endeavor  to  give  reliable  information  regarding  the  experience  of 
certain  associations  and  sometimes  it  was  found  that  the  results 
were  not  worth  the  cost.  I  hope,  however,  that  I  have  saved  the 
time  of  actuaries  who  are  called  upon  to  do  this  work,  in  that  the 
main  points  to  be  considered  have  been  given  and  a  solution  of  the 
problems  has  been  indicated  wherever  possible. 
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MORTALITY  GRAPHS — HENRY   ilOIR, 

VOL.   XVIII,  TAUK   ;J11. 

MR.   JOHN  K.   gore: 

Mr.  Moir's  labors  have  produced  results  that  are  welcomed  by 
the  members  of  the  Actuarial  Society  as  indicatin*,'  the  extent  of 
useful  information  concerning  the  conduct  of  our  business  which 
may  be  obtained  from  a  close  study  of  appropriate  statistics,  par- 
ticularly those  derived  from  the  report  of  the  Medico-Actuarial  In- 
vestigation. I  have  often  wished  that  statistical  papers  presented 
to  tlie  Society  were  more  frequently  accompanied  by  graphs.  Many 
of  us  are  so  constituted  that  a  more  vivid  and  lasting  and,  there- 
fore, more  practical  impression  is  made  upon  our  memories  by 
graphs  than  by  numerical  tables. 

The  author's  interesting  examination  of  the  Gain  and  Loss  Ex- 
hibit mortality  profits  confirms  what  was  supposed  to  be  the  fact, 
that  the  mortality  of  insured  lives  has  improved  steadily  since  the 
present  century  began.  Mr.  Moir's  "  corrected  line  of  mortalit}' 
improvement"  seems  to  have  been  based  upon  the  assumption  that 
the  mortality  costs  by  the  Combined  Experience  table  are  115  per 
cent,  of  the  American.  In  this  connection  the  deaths  in  the  Pru- 
dential's Ordinary  department  for  1917  were  taken  and  an  average 
ratio  was  found  of  Combined  to  American  mortality  on  the  basis 
of  the  distribution  of  these  deaths.  The  result  was  107.6  per  cent., 
or  just  about  half  the  difference  Mr.  Moir  has  used,  but  this  result 
reflects  the  influence  of  the  younger  ages  in  the  Prudential,  where 
the  American  table  shows  a  higher  mortality  than  the  Combined, 
and  the  inclusion  of  which,  therefore,  tends  to  pull  down  the  ratio. 
At  the  same  time  the  proportion  of  deaths  at  very  high  ages  in  the 
Prudential  was  below  the  average  for  companies  generally.  For 
Mr.  Moir's  commencing  year,  1901,  there  would  be,  in  the  Com- 
bined 4  per  cent,  issues,  about  the  normal  proportion  at  younger 
attained  ages,  while  for  the  last  year,  1916,  the  proportion  at  ages 
under  30  would  be  negligible.  This  would  imply  that  the  ratio  of 
Combined  to  American,  proper  to  1901,  would  be  lower  than  for 
1916,  but  the  greater  amount  at  the  very  high  ages  in  the  later  year 
would  tend  to  offset  the  effect  referred  to.  It  should  be  noticed 
that  comparing  the  relative  "costs  of  insurance"  may  give  mis- 
leading results,  as  when  the  reserve  table  is  changed  the  actual 
claims  less  reserves  are  also  modified.  As  an  instance,  at  age  80 
the  mortality  rate  by  the  Combined  table  is  .140  and  by  the  Amer- 
ican .144,  or  3  per  cent,  greater,  yet  on  a  whole  life  policy  for 
$1,000,  issued  at  age  66,  the  respective  costs  are,  at  4  per  cent,  in- 
terest, $72.95  and  $68.89,  the  Combined  being  6  per  cent,  in  ex- 
cess.    The  whole  of  the  difference  arises  from  the  higher  reserve 
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under  the  American  table,  which  in  practice  would  equally  affect 
the  expected  costs  and  actual  net  losses.  At  younger  ages  the  error 
would  be  in  the  opposite  direction.  Keeping  this  point  in  mind, 
some  rough  calculations  were  made,  taking  policies  in  their  fif- 
teenth year  of  duration,  and  it  was  found  that  the  difference  be- 
tween the  two  tables  was  represented  by  about  10  per  cent,  of  the 
American  figures.  I  am  inclined  to  think,  therefore,  that  Mr. 
Moir's  corrected  mortality  curve  presents  rather  an  optimistic  view 
of  the  results. 

The  author's  examination  of  the  experience  on  married  women 
leads  him  to  conclude  that  the  "  so-called  benefits  of  selection  "  are 
non-existent  among  such  risks.  I  imagine,  however,  that  his  in- 
tention is  rather  to  point  out  that  adverse  selection  by  the  appli- 
cants has  quite  counterbalanced  the  usual  effect  of  medical  selec- 
tion than  to  intimate  that  such  selection  might  just  as  well  have 
been  dispensed  with. 

Mr.  Moir's  investigations  into  some  of  the  Medico-Actuarial 
material  covering  occupational  hazards  have  furnished  unusually 
interesting  results.  In  the  case  of  locomotive  engineers  he  sup- 
plies certain  calculations  on  the  basis  of  which  he  states  (p.  329)  : 
"  These  severe  tests  all  prove  that  the  mortality  in  the  early  years 
amongst  locomotive  engineers  is  nearly  identical  with  the  ultimate 
mortality."  The  opinion  is  also  expressed  that  the  figures  "indi- 
cate that  medical  and  other  selective  measures  are  practically  inef- 
fective, or  that  a  number  of  poor  risks  are  introduced  offsetting  the 
effect  of  selection." 

In  the  case  of  underground  miners,  again  Mr.  Moir  says :  "  It 
develops  that  the  mortality  of  the  first  year  or  two  after  insurance 
is  unusually  high.  Indeed,  in  this  case  it  is  clearly  and  unmis- 
takably above  the  ultimate  mortality  at  early  ages."  The  conclu- 
sion offered  is  that  selection  has  been  relatively  inefficient  in  this 
class  also. 

Most  of  us  have  a  comfortable  feeling  that,  on  the  whole,  selec- 
tion by  life  insurance  companies  is  effective,  but  if  there  are  two 
such  important  groups  in  connection  with  which  the  companies' 
selection  is  found  to  have  been  almost  valueless,  we  may  reasonably 
doubt  the  effectiveness  of  our  whole  system  of  examinations.  The 
figures,  therefore,  have  been  carefully  studied  to  see  whether  or 
not  Mr.  Moir's  method — which  I  understand  to  consist  in  grad- 
uating the  mortality  of  the  varioiis  insurance  years  and  comparing 
the  graduated  results — had  anything  to  do  with  the  results  pro- 
duced. A  few  preliminary  remarks  on  the  method  of  attacking  the 
problem  may  be  helpful. 

If  we  should  select  a  group  of  entrants  at  ages  under  30,  whose 
experience  is  identical  with  the  M.-A.  Select  expectation,  and  take 
out  the  expected  deaths  according  to  the  Ultimate  table,  we  should 
find  our  ratios  of  actual  to  expected  running  very  nearly  as  follows : 
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Entry  Ages  15-29 
(Seilect  Mortality  Assumed  to  be  Experienced), 

Policy  RbUo  of  Artuftl  to  Expected 

YcarH.  (UltlmauO  Dcatha. 

1  72% 

2  96% 

3  97% 

4  99% 

5    1007o 

6-24     100% 

For  the  next  group  of  entry  ages  we  obtain  the  following  figures : 

Entry  Ages  30-39 
(Select  Mortality  Assumed  to  be  Experienced). 

Policy  Ratio  of  Actual  to  Expected 

Years.  (Ultimate)  Deaths. 

1  76% 

2  96% 

3  98% 

4  99% 

5    100% 

6-24     100% 

The  proportion  of  deaths  saved  by  selection  is  indicated  in  the 
above  tables,  being  represented  by  the  difference  between  100  per 
cent,  and  the  percentage  shown. 

If  we  suppose  now  that  a  heavy  extra  mortality  from  accident  is 
introduced,  equal  to  100  per  cent,  of  the  normal  ultimate  mortality 
at  all  ages — a  not  unreasonable  assumption  for  the  limited  range 
of  ages  in  question — and  find  that  the  ratios  of  the  preceding  table 
are  all  increased  by  100,  ranging  from  173  per  cent,  to  200  per 
cent,  for  entry  ages  15-29,  and  from  176  per  cent,  to  200  per  cent, 
for  entry  ages  30-39,  we  should  conclude  that  selection  had  been  at 
least  fully  as  efficient  as  before,  as  the  extra  mortality  arises  from  a 
special  hazard  affecting  risks  at  all  durations  equally.  Should  we, 
however,  compare  the  expected  deaths  by  the  Select  table  with  such 
an  experience,  we  should  have  the  following  results : 

Eatio  of  Actual  to  Expected  Deaths. 

Policy  Y'ears.  Entry  Ages  15-29.  Entry  Agea  30-39. 

1 239%  232% 

2 204%  204% 

3 203%  202% 

4 201%  201% 

5 200%  200% 

6-24 200%  200% 
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This  result  might  at  first  sight  seem  to  indicate  that  the  first- 
year  mortality  was  specially  bad,  whereas  the  figures  are  merely  the 
result  of  measuring  as  a  percentage  of  Select  mortality  rates  an 
extra  hazard  whose  influence  is  not  susceptible  of  modification  by 
medical  selection.  It  should  be  said  that  Mr.  Moir  avoids  the  error 
indicated  by  obtaining  a  rate  of  mortality  for  each  age  separately 
for  various  years  of  insurance. 

Taking  now  the  Locomotive  Engineers  on  the  basis  of  M.-A. 
Ultimate  expected  deaths,  and  limiting  our  inquiry  to  entry  age 
groups  15-29  and  30-39,  we  arrive  at  the  following  results : 

Locomotive  Engineers 
(Medico-Actuarial  Investigation). 
Batio  of  Actual  to  Expected  Deaths. 


Policy  Years. 

Entry  Ages  15-29. 

Entry  Ages  30-39. 

Entry  Ages  15-39. 

1       

148% 

196 

137 

184 

189 

166 
198 

178% 

118 

160 

136 

142 

150 
158 

169% 

139 

154 

148 

153 

154 
166 

2  

3 

4 

5 

1-5 

6-24 

If  we  now  assume  that  the  amount  of  the  excess  over  100  per 
cent,  of  the  mortality  ratios  at  policy  years  6-24  is  to  be  regarded 
as  the  measure  of  mortality  due  to  occupational  hazard  and,  there- 
fore, to  be  deducted  from  the  ratios  for  all  years,  we  arrive  at  the 
following  comparison : 

Locomotive  Engineers 

(Medico-Actuariai,  Investigation). 

Comparison  of  Actual  Deaths,  Excluding  those  Assumed  due  to  Occupational 
Hazard,  with  Expected  (Ultimate)  Deaths. 


Policy  Years. 

Entry  Ages  15-29. 

Entry  Ages  30-39. 

Entry  Ages  15-39. 

Standard. 

L.E.           Standard. 

L.E. 

Standard. 

L.E. 

1 

72% 
96 
97 
99 
100 

89 
100 

50%           7fi^. 

120% 
60 
102 

78 
84 

92 
100 

75% 
96 
98 
99 
100 

91 
100 

103% 
73 

88 
82 
87 

88 
100 

2 

3 

98 
39 
86 
91 

68 
100 

96 

98 

99 

100 

92 
100 

4 

5 

1-5  

6-24 

The  results  at  entry  ages  15-29  would  indicate  much  greater 
mortality  savings  during  the  first  five  policy  years  than  the  stand- 
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aid.  Ill  the  age-group  30-.'i9  tlie  first  year  shows  no  gain  at  all 
from  selection,  but  tlie  second  year  shows  mortality  well  below  the 
normal  iirst-year  expectation.  The  latter  result  is  obviously  an 
accidental  fluctuation  and  it  would  be  safe  to  predicate  the  same 
cause  as  accounting  for  the  first-year  figures,  especially  when  the 
extremely  favorable  first-year  result  at  entry  ages  15-29  is  consid- 
ered. On  the  first  five  years  as  a  whole  the  mortality  savings  at 
ages  30-39  are  just  about  equal  to  the  standard. 

For  entry  ages  lo-o9,  coml)incd,  the  first  policy-year,  l^y  itself, 
is  not  satisfactory  but  the  remaining  years  of  the  first  five  are  all 
very  favorable,  and  in  the  aggregate  the  savings  from  selection  ap- 
pear to  be  decidedly  l)etter  than  the  standard. 

In  assuming  that  the  extra  occupational  hazard — which  is  almost 
if  not  entirely  due  to  risk  of  accident — is  equal  to  a  constant  per- 
centage of  the  normal  ultimate  mortality,  an  increasing  extra  risk 
has  been  implied.  The  rate  of  increase  is  slow  at  the  younger  ages 
but  very  rapid  from  about  age  50.  In  order  to  see  how  the  rate  of 
increase  used  compares  with  the  actual  growth  of  the  accidental 
death  rate  I  have  taken  some  figures  from  the  Prudential's  Indus- 
trial experience  and  compared  the  percentages  of  the  mortality  at 
various  ages  with  that  at  age  20,  with  the  following  results : 

Ratio  of  Eate  of  Mortality  at  V^vrious  Ages  to  Rate  of  Mortality 

AT  Age  20. 

Age. 
20 
30 
40 
50 
60 

If  the  last  column  of  the  above  table  gives  the  more  reliable  in- 
dication of  the  incidence  of  the  extra  mortality,  the  results  given 
above  for  entry  ages  30-39  are  unduly  severe  on  the  earlier  policy- 
years.  In  the  case  of  an  occupation  such  as  engine-driving,  mature 
experience  may  reduce  the  extra  hazard,  while  at  the  same  time, 
a  weeding-out  process  takes  place,  careless  men  and  those  losing 
the  full  use  of  their  faculties  being  discharged  or  assigned  to  other 
duties.  So  far  as  increased  skill  effects  a  reduction  in  the  extra 
hazard,  we  should  find  a  tendency  towards  reduction  of  extra  mor- 
tality from  accident  offsetting  the  normal  increase  in  the  accident 
death  rate.  It  might  be  argued  that  the  extra  hazard  partook  more 
of  the  nature  of  a  constant  addition  to  the  normal  mortality  than  a 
constant  percentage  addition.  Assuming  the  extra  risk  constant, 
and  deducting  from  the  actual  deaths  4.13  per  1,000  exposed  so  as 
to  make  the  experience  for  policy  years  6-24  agree  with  the  ex- 
pected, we  have  the  following  result  for  ages  15-39,  combined : 


Prudential  Industrial 

m.-a. 

(Accidents  Only). 

100% 

100% 

109% 

116% 

127% 

145% 

236% 

182% 

533% 

237% 
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Eatio  of  Adjusted  Actual  to  Expected  Deaths. 

Policy  Years  Standard  Locomotive  Engineers 

1 75%  86% 

2 96%  57% 

3 98%  74% 

4 997o  69% 

5 100%  76% 

1-5 91%  74% 

6-24 100%  100% 

On  this  basis,  the  results  for  the  first  five  policy  years  appear 
decidedly  better  as  compared  with  the  standard  than  those  for  the 
later  years  of  insurance.  On  the  whole,  there  seems  to  be  no  evi- 
dence that  the  early  death  claims  accounted  for  by  poor  medical 
selection  have  been  more  in  the  case  of  locomotive  engineers  than 
among  insured  lives  generally. 

Coming  now  to  the  class  of  Underground  Miners  other  than  coal, 
we  have  the  following  results  based  on  M.-A.  Ultimate  expected 
deaths : 

Underground  Miners  (Excluding  Coal-Miners) 
(Medico -Actuarial  Investigation) . 
Batio  of  Actual  to  Expected  Deaths. 


Policy  Years. 

Entry  Ages  1&-29. 

Entry  Ages  30-39. 

Entry  Ages  15-39. 

1 

186% 

212 

256 

154 

123 

191 
211 

226% 

244 

242 

173 

182 

217 
296 

204% 

228 

249 

164 

154 

204 
260 

2 

3  

4 

5  

1-  5 

6-24 

In  this  case  the  early  insurance  years  have  proved  relatively 
satisfactory  in  the  earlier  entry  age  group  and  very  favorable  at 
entry  ages  30-39.  In  the  aggregate  the  mortality  savings  of  the 
first  five  years  have  been  far  above  the  standard — an  indication  of 
the  fact  that  not  all  the  extra  mortality  among  the  miners  is  due 
to  accident.  In  the  Medico-Actuarial  report  it  is  stated  that  deaths 
from  tuberculosis  were  about  normal  at  entry  ages  under  30,  but 
about  two  and  one-half  times  the  standard  at  the  higher  entry  ages. 
This  greater  liability  to  consumption  represents  a  hazard  that 
medical  selection  should  materially  reduce  in  the  early  policy 
years,  and  accordingly  we  find  that  at  entry  ages  30-39  selection 
has  not  merely  saved  the  usual  proportion  of  normal  death  claims 
but  also  a  considerable  proportion  of  the  extra  mortality  as  well. 
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A  comparison  of  the  two  <,'roups  \vc  have  Ijcen  diijcussin^'  brings 
out  some  interesting  features.  In  tlie  case  of  locomotive  engineers, 
the  mortality,  measured  hy  the  M.-A.  Standard,  imi)roves  steadily 
with  increasing  entry  age,  while  for  the  underground  miners  there 
is  a  clear  maiinnim  at  the  entry  age  group  .'iO-.'39.  This  latter 
class  exhibits  in  thi;  earlier  entry-age  group  the  result  of  a  con- 
dition generally  to  he  found  in  a  grouj)  of  young  entrants  in  an  oc- 
cupation class  ranking  more  or  less  as  unskilled  labor.  Young 
men  in  such  a  class  include  a  considerable  proportion  of  enterpris- 
ing individuals  who  will  within  a  few  years  have  raised  themselves 
to  a  higher  social  and  occupational  grade.  It  is  natural,  therefore, 
that  this  cross-current  should  improve  the  mortality  experience  of 
the  later  policy  years  among  entrants  under  30.  Older  entrants 
consist  mainly  of  those  without  the  energy  to  attempt  to  better 
themselves,  and  of  those  who  have  tried  and  failed.  These  con- 
ditions, I  think,  go  far  to  explain  the  decidedly  more  unfavorable 
experience  in  this  class  (underground  miners)  at  entry  ages  30-39 
than  appear  at  tlie  younger  entry  ages.  It  is  true  that  for  entry 
ages  above  39  the  mortality  ratios  again  show  a  decrease,  but  tliis 
merely  means  that  the  extra  mortality  does  not  increase  so  rapidly 
with  age  as  the  M.-A.  rates  do. 

The  locomotive  engineers  consist  of  a  class  who  have  already  been 
in  a  similar  employment,  say,  as  firemen,  for  a  number  of  years 
and  among  whom  there  is  no  very  great  tendency  to  change  occu- 
pation. The  gradual  improvement  in  the  mortality  ratios  as  entry 
age  increases  may  be  taken  as  indicating  that  the  extra  hazard  does 
not  involve  a  death  rate  increasing  as  rapidly  as  the  normal  mor- 
tality. 

MR.  E.  E.  EHODES  : 

Mr.  Moir's  papers  are  always  interesting  and  profitable,  and  the 
present  one  is  no  exception  to  the  rule. 

Mr.  Moir  admits  that  crude  death-rates  are  unsatisfactory  and 
unreliable.  It  seems  to  me  that  we  could  quite  as  accurately  de- 
termine the  comparative  healthfulness  of  two  cities  by  comparing 
their  death  rates  per  thousand  of  population,  as  we  can  determine 
the  trend  of  mortality  in  the  United  States  by  setting  forth  the 
crude  death-rates  for  a  period  of  years. 

Mr.  Moir  recognizes  that  the  crude  death-rates  take  no  account 
of  the  average  age  of  the  population  nor  of  the  birth-rate.  The 
table  on  the  next  page  shows  the  distribution  per  million  of  popula- 
tion of  kno-wn  ages,  according  to  the  Census  of  1900  and  1910,  and 
the  expected  deaths  according  to  the  United  State  Life  Table  for 
both  sexes  in  the  original  registration  states,  which  is  based  upon 
the  estimated  population  July  1st,  1910,  and  upon  the  reported 
deaths  in  1909,  1910  and  1911 : 
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It  will  he  noted  that  hy  reatson  of  tlif  chan^^e  in  age  distribution, 
the  expected  deaths  per  million  of  population  were  greater  in  1910 
than  in  1900.  They  were  less  for  all  age  groups  under  20  and 
more  for  all  age  groups  alK)ve  20.  It  would  appear  that  the  change 
in  the  ago  distril)ution  has  not  been  such  as  to  alfect  unfavorably 
the  aggregate  death-rate,  although  the  comparisr>n  would  be  more 
valuable  if  the  ages  under  5  were  subdivided. 

If  we  compare  the  reported  deaths  in  1910  with  those  in  1900 
we  find  a  smaller  percentage  in  1910  for  each  age  group  under  age 
40  than  we  find  in  the  corresponding  group  for  1900,  while  for 
each  group  above  age  40  we  find  a  larger  percentage  for  1910  tlian 
for  1900,  with  the  exception  of  the  group  for  age  90  and  over,  and 
the  group  of  unknown  ages.  These  percentages  are  shown  in  the 
following  table : 

Keported  Deaths  in  U.  S.  by  Age-Groups 
Expressed  as  Percentages  op  Total  Deaths. 

Ages.  1900.  1910. 

Under     5 30.4  27.0 

5-9 2.9  2.2 

10-19 4.4  3.9 

20-29 8.7  7.8 

30-39 9.0  8,5 

40^9 8.5  9.1 

50-59 9.0  10.1 

60-69 10.5  12.0 

70-79 10.1  11.9 

80-89 5.3  6.4 

90  and  over 8  1,0 

Unknown    4  .1 

Total 100.0  100.0 

A  comparison  of  the  ratios  of  actual  deaths  in  1910  to  those  in 
1900,  with  the  corresponding  ratios  of  expected  deaths,  further  in- 
dicates that  whatever  improvement  has  occurred,  has  been  for  ages 
under  40. 

Mr.  Moir  refers  to  the  birth-rate  in  the  United  States.  In  a 
paper  published  in  the  Quarterly  Publication  of  the  American  Sta- 
tistical Association  (Vol.  XV,  No.  113)  Mr.  Walter  F.  Willcox 
writes  as  follows: 

"Regarding  the  birth-rate  in  the  United  States  we  know  prac- 
tically nothing.  But  in  default  of  this  information  I  have  found 
an  available  substitute  by  comparing  the  numlier  of  children  under 
five  years  of  age  at  the  date  of  each  Census  with  the  number  of 
women  16-44  years  of  age  at  the  same  Census." 

The  number  of  children  under  5  years  of  age  to  1,000  women  of 
child-hearing  a^re  at  the  time  of  each  of  the  last  four  censuses  are 
as  follows:  1880,  635;  1890,  554;  1900,  541;  1910,  508.  These 
figures  indicate  a  larger  decrease  than  those  civen  bv  Mr,  Moir. 
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Mr.  Moir  says  that  "the  New  England  States  have  doubtless  a 
greater  proportion  of  old  folks  and  babies  than  the  Mountain  or 
Pacific  States."  Table  7  on  page  28  of  the  Abstract  of  the  Thir- 
teenth Census,  published  in  1913,  shows  that  in  the  New  England 
States  9.8  per  cent,  of  all  ages  were  under  five  years.  In  the  Moun- 
tain and  Pacific  States  the  percentages  were  11.6  and  8.6  respec- 
tively. For  the  Mountain  and  Pacific  States  combined,  the  per- 
centage was  9.8,  The  percentage  of  those  65  years  and  over  was 
5.9  in  the  New  England,  3.0  in  the  Mountain,  and  4.5  in  the 
Pacific  States.  The  percentage  for  the  Mountain  and  Pacific 
States  combined  was  3.9.  It  will  be  seen  that  Mr.  Moir's  state- 
ment holds  good  only  for  old  people.  As  a  matter  of  interest, 
Table  7  is  reproduced  here : 

Abstract  of  XIIIth  Census:   1910 — Table  7. 


Age  Period. 

i                               Per  Cent,  of  Total  Population  :  1910. 

New 
Eng- 
land. 

East 

Middle    North 

Atlan-      cen- 

"c.         trai. 

'West 
North 
Cen- 
tral. 

South 
Atlan- 
tic. 

East 
South 
Cen- 
tral. 

West 
South 
Cen- 
tral. 

Moun- 
tain. 

Pacific. 

All  ages*.  . . . 

. .  100.0 

100.0  i  100.0  i  100.0 

100.0 

100.0  i  100.0 

100.0 

100.0 

Under  5  years. 

..1     9.8 

10.6 

10.5 

11.3 

13.6 

13.8 

14.1 

11.6 

8.6 

5  to  14  years  . . 

..!   17.4 

18.4 

19.1 

20.6 

24.0 

24.3 

24.7 

19.5 

15.6 

15  to  24  years. 

..1   18.3 

19.4 

19.3 

20.2 

20.4 

20.4 

20.6     19.2 

18.7 

25  to  44  years. 

..1  31.4 

31.7 

29.8 

28.4 

25.8 

25.4 

26.0     32.4 

35.2 

45  to  64  years. 

..1   17.1 

15.4     16.1 

14.8 

12.6 

12.4 

11.6     14.0     16.9 

65  years  and  ov 

er:     5.9 

4.4       5.1 

4.6 

3.6 

3.5 

2.8       3.0       4.5 

Includes  persons  of  unknown  age. 


I  cannot  see,  however,  that  migration  from  one  state  to  another 
affects  the  country  as  a  whole,  except  when  the  trend  is  from  a 
healthful  to  an  unhealthful  section,  or  vice  versa. 

It  seems  to  me  that  Mr.  Moir  is  on  thin  ice  in  endeavoring  to 
trace  an  improvement  in  mortality  through  the  Gain  and  Loss 
Exhibits.  I  have  always  thought  that  when  the  Gain  and  Loss 
Exhibit  was  used  for  any  other  purpose  than  that  for  which  it  was 
designed,  namely,  that  of  showing  the  changes  in  a  company's  sur- 
plus, trouble  was  likely  to  ensue.  The  figures  in  the  mortality  sec- 
tion of  the  Gain  and  Loss  Exhibit  are  too  much  aft"ected  by  the 
proportion  of  new  to  old  business,  by  the  average  ago  of  the  in- 
sured, by  the  degree  of  selection  exercised  and  by  any  change  in 
the  reserve  basis,  to  permit  any  reliable  deductions  regarding  the 
trend  of  mortality  to  be  drawn  therefrom. 

In  connection  with  Mr.  Moir's  diagram  No.  3,  I  would  offer  tlie 
following,  which  shows  the  ratio  of  actual  to  expected  deaths  in  the 
Mutual  Benefit  for  the  years  1901-1911  inclusive,  excluding  the 
first  ten  years  of  membership: 
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Mutual  Benekit  Life  Jnsukance  Company — Ratio  of  Actual  to  Ex- 
pected Deatus,  Excluding  First  10  Policy-Yeaks, 
1901-1911  Inclusive. 


Year. 

Ratio.                1 

Year. 

1               natJo. 

1901 

.956             , 

.955 

.958 

.962 

.966 

.965 

1907 

1908 

1909 

1910 

1911 

.959 
. . .  i  .954 
. . . i  .952 
. . . :            .950 

.947 

1 

1902 

190:} 

HIOI    

100.^) 

190G 

I  regret  that  I  cannot  give  the  figures  after  1911.  It  will  be 
noticed  that  the  percentage  increases  up  to  and  including  1905, 
since  which  time  there  has  been  a  steady  but  slight  decrea.se.  I 
cannot  say  whether  the  average  duration  of  policies  was  greater  in 
the  later  years  of  the  period  than  it  was  in  the  early  years.  If  that 
were  true,  it  might  account,  in  part  at  least,  for  the  decreasing  per- 
centages. Let  me  quote  from  the  Presidential  address  of  Mr. 
Macaulay  at  the  Society's  meeting  on  May  17,  1900: 

"  If  we  employ  as  a  standard,  or  measuring  stick  if  I  may  so 
call  it,  a  table  which  is  less  favorable  to  the  older  ages  of  life  than 
to  the  younger,  the  actual  mortality  experienced  is  likely  to  form  a 
smaller  proportion  of  that  expected  at  the  higher  ages  than  at  the 
earlier,  for  policies  of  the  same  duration.  This  fact  has  a  very  im- 
portant bearing;  firstly,  because  all  aggregate  tables  based  on  as- 
surance experience  have  exactly  the  peculiarity  mentioned,  and 
secondly,  because  the  lives  under  observation  in  the  earlier  policy 
years  are  always  comparatively  young,  while  those  assured  under 
policies  which  have  been  long  in  existence  are  necessarily  much 
older.  Policies  twenty  years  in  force  will,  therefore,  usually  show 
a  lower  percentage  of  actual  to  expected  deaths  than  those  only  ten 
years  in  force,  rather  because  the  lives  have  reached  the  ages  at 
which  lower  percentages  are  to  be  expected,  than  because  of  any 
real  improvement  in  the  mortality.  The  gradual  wearing  out  of 
the  benefit  of  the  initial  selection,  coupled  with  the  later  gradual 
improvement  in  the  percentage  due  to  the  cause  just  mentioned,  is 
likely  to  produce  an  apparent  maximum,  whether  such  really  exists 
or  not." 

The  seasonal  mortality  experience  of  the  Home  Life  Insurance 
Company  follows  that  of  the  Mutual  Benefit  and,  generally,  that 
of  the  registration  area  of  the  United  States  as  set  forth  in  the 
mortality  statistics  of  the  Census  Bureau. 

I  find  that  I  have  taken  up  so  much  time  with  a  discussion  of 
the  earlier  parts  of  Mr.  Moir's  paper  that  I  shall  have  to  pass  by 
the  later  parts,  although  I  regard  them  as  the  most  important  divi- 
sions of  his  paper.  The  facts  that  he  brings  out  regarding  the 
mortality  amongst  women,  especially  married  women,  are  very  im- 
portant, but  I  think  there  is  still  more  to  be  said.    It  is  my  impres- 
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sion  that  the  objections  which  apply  to  the  insurance  of  married 
women  generally,  do  not  apply  to  the  insurance  of  farmers'  %nves, 
and  I  am  inclined  to  accept  them  freely  for  moderate  amounts, 
where  their  husbands,  if  acceptable  risks,  also  carry  insurance. 
My  thought  is  that  there  is  between  the  average  farmer  and  his 
wife  a  relation  in  the  way  of  a  business  partnership  which  justifies 
the  insurance  of  the  wife  as  well  as  the  husband. 

ME.  D.  E.  KILGOUE: 

The  paper  contributed  by  Mr.  Moir  on  "  Mortality  Graphs "  has 
brought  to  our  attention  many  phases  of  the  subject  of  mortality 
rates  which  deserve  consideration.  It  is  a  question  whether  the 
Transactions  have  dealt  sufficiently  with  general  mortality  statis- 
tics and  whether  actuaries  as  a  whole  have  made  themselves  felt 
in  the  broader  issues  pertaining  to  the  health  and  vitality  of  the 
country.  At  no  other  time  in  the  history  of  the  world  have  these 
matters  been  of  such  vital  importance.  We  are  confronted  to-day 
with  a  world  convulsion  v/here  on  the  one  hand  millions  of  the 
bravest  and  best  are  being  slaughtered  and  maimed,  and  where  on 
the  other  hand  the  non-combatant  classes  are  being  subjected  to  an 
unprecedented  strain  through  mental  anxiety  and  worry  and  pro- 
digiously increased  physical  effort,  but  the  concomitant  effect  due 
to  a  reducing  standard  of  living  must  sooner  or  later  influence  the 
health  and  therefore  the  resultant  death-rate  of  our  people.  It  is 
too  early  yet  to  study  these  influences,  but  the  urgent  need  of  na- 
tional conservation  and,  above  all,  of  the  conservation  of  human  life 
makes  it  a  matter  of  supreme  importance  to  discover  ways  and 
means  of  presenting  in  intelligent  form  our  national  vital  statistics. 
Mr.  Moir  in  his  paper  has  made  use  of  the  graph  to  visualize  a 
number  of  important  results.  The  form  of  the  paper  as  well  as 
the  findings  possibly  do  not  lend  themselves  to  detailed  discussion, 
much  less  criticism,  but  it  might  be  observed  that  the  paper  could 
have  with  advantage  to  us  dealt  more  comprehensively  with  the 
subject  and  have  considered  other  results  and  further  classifica- 
tions if  it  had  aimed  at  completeness,  which  is  desirable  in  a  well- 
rounded  paper.  This  in  itself  is  not  a  criticism  but  an  acknowl- 
edgment of  the  fact  that  what  Mr.  Moir  says  is  always  well  said, 
and  that  when  we  hear  from  him  we  want  to  hear  more. 

The  use  of  graphs  is  open  to  a  number  of  objections,  particularly 
if  we  attempt  to  confine  ourselves  to  the  graph  itself  without  suf- 
ficient reference  to  the  facts  on  which  it  is  built.  Further  when 
curves  are  nearly  in  alignment  it  is  impossible  without  the  use  of 
colors  to  visualize  the  results  satisfactorily.  One  need  not  discuss 
their  defects  for  purposes  of  graduation  and  the  error  which  the 
"individual  equation"  introduces.  In  the  hands  of  a  skilled  ob- 
server the  results  are  usually  satisfactory  and  they  have  the  virtue 
that  in  a  smoothing  process  the  trained  observer  can  pay  attention 
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to  factors  wliicli  are  inevitably  lost  in  a  mechanical  process  of 
graduation.  When  the  work  is  left  to  the  type  of  men  of  Dr. 
Spra^fue  and  Mr.  Moir  himself  we  may  accept  the  results  with  con- 
fidence, but  one  cannot  help  but  feel  that  the  average  man  should 
reluctantly  adopt  the  graph  when  scientific  accuracy  is  the  aim. 

Fig.  2  rej)resent8  a  satisfactory  adjustment  of  Fig.  1  and  shows 
an  undeniable  tendency  towards  a  reduction  in  the  crude  death- 
rates.  The  use  of  the  crude  rates  themselves  is  so  open  to  objec- 
tion that  one  would  wish  that  it  had  been  possible  to  give  some 
effect  to  the  standardizing  adjustment,  so  essential  to  a  proper  con- 
sideration of  community  death-rates.  Nor  is  it  necessary'  here  to 
do  more  than  casually  mention  that  in  the  changes  of  the  methods 
of  observation  and  registration  the  requisite  homogeneity  does  not 
obtain  for  an  accurate  study  of  mortality  rates.  One  can  readily 
accept  the  results  shown  in  Fig.  2  as  an  evidence  of  this,  for  it  is 
dilTicult  to  imagine  that  certain  districts  should  show  such  marked 
improvement  and  others  where  many  of  the  same  influences  must 
also  be  operative  should  remain  comparatively  stationary.  That 
the  general  health  of  the  country  as  reflected  by  the  decline  of  the 
death-rates  has  improved  we  need  not  doubt,  but  that  the  graphs 
are  true  or  even  a  very  close  measure  of  improvement  we  have  some 
reason  to  question. 

The  graph  showing  the  trend  of  mortality'  rates  of  a  number  of 
United  States  life  companies  is  a  better  index.  I  believe  that  Mr. 
Moir  has  made  a  satisfactory  adjustment  to  provide  for  the  effect 
of  the  use  of  different  mortality  tables,  but  whether  these  results 
are  more  apparent  than  real  in  so  far  as  they  confirm  the  trend 
of  general  mortality  rates  is  a  question.  Selective  influences  and 
the  gradual  improvement  and  change  in  our  methods  of  under- 
writing have  undoubtedly  had  some  weight.  In  Canada  the  most 
important  contribution  to  our  company  st5,tistics,  if  indeed  not  the 
only  one,  was  made  by  the  Canada  Life  Assurance  Company  a 
number  of  years  ago.  Their  experience  was  taken  for  the  years 
1849  to  1893  inclusive  and  brought  out  mortality  rates  ranging 
from  73  per  cent,  of  the  H^^  tabular  at  age  20  down  to  as  low  as 
65  per  cent,  at  some  of  the  middle  ages  and  higher  percentages 
again  at  the  more  advanced  ages.  Eoughly  speaking,  I  should 
think  their  experience  showed  death-rates  averaging  approximately 
70  per  cent,  of  the  PP^  tabular.  As  the  expected  claims  in  the 
average  company  by  the  H^^  table  would  be  close  to  5  per  cent,  in 
excess  of  the  claims  by  the  American  Experience  table  the  expe- 
rience of  the  Canada  Life  for  that  period  would  disclose  claims 
equal  to  about  73  per  cent,  or  74  per  cent,  of  the  expected  claims  by 
the  American  Experience  table.  In  Canada  as  in  the  United  States 
there  have  been  two  influences  operating.  In  the  early  years  before 
the  growth  of  our  cities  the  business,  or  rather  the  larger  bulk  of 
our  business  was  not  transacted  in  crowded  centers,  and  our  com- 
panies unquestionably  enjoyed  a  relatively  light  mortality.     The 
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movement  of  the  population  to  our  cities  and  more  particularly 
the  concentration  of  our  underwriting  to  centers  where  business 
has  been  most  easily  obtained  has  had  the  eifect  of  offsetting  the 
normal  improvement  which  our  rates  might  have  shown.  Nor  is  it 
out  of  place  to  mention  that  the  keener  competition  enforced  by 
some  of  our  largest  American  companies  has  made  it  less  possible 
to  select  with  the  same  exclusiveness  and  care  which  I  suspect  our 
earlier  executives  brought  to  bear. 

The  accompanying  tables  relate  to  the  business  of  the  Canada 
Life  Assurance  Company  and  the  graphs  show  the  trend  of  their 
mortality  experience.  The  actual  to  the  expected  cost  of  insurance 
on  the  Select  basis  has  been  determined  only  from  the  years  1908 
on,  but  I  have  made  an  approximation  for  the  previous  years,  so 
as  to  make  the  comparison  by  both  tables  for  the  same  length  of 
time.  An  examination  of  the  proportion  of  new  business  to  the 
total  business  in  force  for  the  last  15  years  would  not  appear  to 
indicate  that  the  influx  of  new  business  is  by  any  means  responsible 
for  the  steady  improvement.  I  am  personally  inclined  to  think 
that  in  the  years  1900  and  1901  we  have  evidence  of  accidental 
fluctuation,  particularly  when  we  consider  that  the  previous  expe- 
rience had  proven  more  favorable.  The  sharp  rise  in  the  years 
1914  to  1917  is,  of  course,  due  to  the  War  mortality.  The  accom- 
panying graphs  roughly  illustrate  the  trend  of  mortality.  The 
curves  in  the  earlier  years  of  the  period  show  lower  ordinates  than 
the  actual,  but  the  adjustment  has  been  made  to  bring  them  into 
more  accurate  accord  with  the  previous  known  mortality. 

The  graph  for  seasonal  mortality  is,  I  believe,  characteristic,  but 
it  should  not  be  supposed,  as  the  casual  observer  might  well  think, 
that  the  comparative  immunity  during  the  milder  months  is  proof 
that  our  colder  countries  are  subject  to  an  excessive  mortality. 
The  contrary,  as  we  know,  is  the  case.  We  have  undoubtedly 
greater  losses  from  diseases  of  the  respiratory  organs,  but  we  must 
remember  that  our  adult  population,  especially  the  older  people, 
must  select  some  time  for  dying  and  that  they  merely  exercise  the 
prerogative  of  the  living,  through  the  interposition  of  a  kind  Prov- 
idence, in  passing  away  at  the  particular  season  of  the  year  when 
life  is  the  least  attractive  and  their  lack  of  resistance  to  the  effects 
of  disease  most  pronounced.  One  might  wonder  whether  if  we 
possessed  the  migratory  abilities  of  the  birds  and  of  some  of  the 
idle  rich  we  could  substantially  increase  our  span  of  life.  To  some 
extent,  perhaps,  but  certainly  not  as  much  as  the  seasonal  graph 
would  indicate. 

With  Mr.  Moir's  graphs  touching  on  the  mortality  of  women  we 
are  already  partially  familiar.  It  is  to  me  the  most  illuminating 
and  instructive  portion  of  his  valuable  paper.  As  underwriters  we 
are  face  to  face  with  this  important  problem.  Women,  we  know, 
under  proper  conditions  of  selection  are  as  favorable  risks  as  men, 
if  not  more  favorable,  and  there  are  obvious  reasons  why  this 
11 
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should  be  so.  Exclu(lin<,'  the  risk  of  childbirth,  which  is  fairly 
measural/lo,  there  is  the  serious  inlhicnce  of  adverse  selection  which 
operates  to  such  an  ext(;nt  in  the  case  of  married  women.  Nor  is 
it  possible,  as  we  know,  to  obtain  tlie  same  benefit  from  the  medical 
examination  in  their  cases.  This  has  been  known,  and  the  ab- 
sence of  a  favorable  select  mortality  as  shown  in  our  data  and  as 
disclosed  by  the  paraph  presented,  proves  it  conclusively.  While  we 
should  proceed  slowly  in  the  selection  of  married  women,  main- 
taining all  possible  safeguards,  it  is  still  a  question  whether  our 
present  data  presents  a  fair  basis  for  their  acceptance.  I  under- 
stand that  some  of  our  companies  have  an  extremely  light  mortality 
even  among  married  women  and  that  there  is  not  a  marked  dif- 
ference between  the  mortality  rates  of  the  spinsters  and  those  of 
married  women.  Generally  speaking,  it  may  be  doubted  whether 
the  class  of  married  women  who  insure  in  our  regular  companies 
bear  large  families.  (They  belong  to  the  worldly  wise  elements 
of  the  communit}',  and  I  am  not  sure  that  we  would  be  averse  to 
paying  a  larger  portion  of  claims  in  their  cases  if  they  would  con- 
fine them  to  those  caused  by  childbirth.)  The  excess,  or  at  least  a 
substantial  portion  of  the  excessive  mortality'  results  undoubtedly 


TABLE   I. 

Canada  Life  Assurance  Company — 
Eatio  of  Actual  to  Expected  Mortality,  Hm  Aggregate  Basis. 


Ratio  Per  Cent.,  Ex- 

Year. 

Ratio  Per  Cent. 

Year. 

Ratio  Per  Cent. 

cluding  War  Clalma. 

1900 

77 

1910 

56 

1901   

SO 

1911 

55 

1902 

69 

1912 

59 

1903 

76 

1913 

53 

1904 

75 

1914 

72 

1905 

74 

1915 

71 

62 

1906 

67 

1916 

81 

55 

1907 

67 

1917 

73 

58 

190S 

65 

1909 

59 

TABLE   II. 

Canada  Life  Assurance  Company — 

Eatio  of  Actual  to  Expected  Mortality,  Hm  Select  Basis. 


Year. 

Ratio  Per  Cent. 

1 

Year.                          Ratio  Per  Cent.       1 

1908 

1909 

72.5 
67.5 
62.6 
62.8 
67.6 

1913 

1914 

1915 

1916 

1917 

61.6 

83.7 

S2.2 
93.4 

88. 5 

1910 

1911 

1912 
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Canada  Life  Assurance  Company. 
Graph  Showing  Approximately  Ratio  (Per  Cent.)   of  Actual  to  Expected 
Mortality — Hm  Aggregate  and  Hm  Select  Tables. 
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from  the  "  moral  "  hazard,  that  vaj,'ue  but  meaningful  phrase  that 
suggests  much  but  stato.s  little.  It  seems  clear  at  least  that,  what- 
ever other  safeguards  we  may  insist  on  and  whatever  deg-ree  of  care 
and  skill  we  can  command  in  our  examinations,  we  should  insist 
that  the  insurable  or  monetary  value  of  a  woman  is  accurately  de- 
termined. There  are  districts  in  Canada  where  some  companies 
have  stopped  entirely  writing  business  on  women,  but  this  is  a  sub- 
ject where  in  view  of  our  delicate  national  relations  it  would  be  im- 
politic to  discuss  here.  Our  results,  however,  would  be  an  inter- 
esting commentary  on  the  influence  of  selection  and  of  some  of  the 
underlying  causes  which  make  this  class  of  business  so  hazardous. 

The  sul3-standard  groups  discussed  by  Mr.  Moir  prove  most  in- 
teresting examples.  I  only  wish  that  he  had  taken  the  time  to 
show  the  results  for  many  of  the  other  graphs  for  which  the  data  is 
available. 

We  have  no  available  company  data  here  to  add  new  light  to 
this  portion  of  the  paper  and  I  shall  listen  with  interest  to  the  dis- 
cussion of  others  on  Mr.  Moir's  conclusions. 

MR.    C.    R.   FITZGERALD: 

Mr.  Moir's  reference  to  seasonal  mortality  has  prompted  me  to 
present  some  results  which  have  been  deduced  from  the  actual  and 
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expected  mortality  figures  contained  in  the  Gain  and  Loss  exhibits 
of  the  company  with  which  I  am  connected.  These  figures  were 
available  for  a  period  of  19  years.  The  expected  mortality  for  each 
year  was  subdivided  by  a  simple  process  so  as  to  show  monthly  in- 
creases, in  harmony  with  the  monthly  increase  in  business  in  force, 
and  so  that  the  sum  of  the  twelve  monthly  amounts  would  be  the 
proper  expected  mortality  for  the  year.  This  process  allows  the  ex- 
pected mortality  deduced  for  any  December  to  bear  a  logical  rela- 
tionship to  the  expected  for  the  previous  November  and  that  for 
the  following  January.  The  percentage  of  actual  to  expected  mor- 
tality for  the  five  months,  June  to  October,  inclusive,  is  58.76  as 
compared  with  69.40  for  the  seven  months,  November  to  May,  in- 
clusive, in  each  case  for  the  19-year  period.  The  percentage  for 
the  total  period  is  64.93.  The  percentages  of  actual  to  expected 
mortality  for  the  individual  months  were  graduated  graphically  and 
are  submitted  herewith  in  the  form  of  a  graph.  ( See  opposite  page.) 
From  this  graph  we  note  that  the  mortality  is  above  the  average 
in  the  months  from  November  to  May,  and  under  the  average  in 
the  months,  June  to  October,  and  the  difference  between  the  ex- 
tremes (69.8  per  cent,  and  56.6  per  cent.)  is  13.2  per  cent. 

mr.  franklin  b.  mead  : 

(oral  discussion.) 

We  have  recently  compiled  our  mortality  experience  on  women. 
There  were  over  3,100  entrants.  The  business  was  practically  all 
rural  business  in  southern  Michigan,  northern  Ohio  and  northern 
Indiana.  At  one  time  we  thought  we  were  experiencing  a  heavy 
mortality  owing  to  the  fact  that  we  did  not  realize  the  amount  of 
business  we  had  involved  and  consequently  we  were  contemplating 
becoming  more  rigid  in  our  requirements  regarding  married 
women.  When  we  compiled  our  experience  we  found  the  mortality 
surprisingly  low.  It  was  only  59  per  cent,  by  amounts  for  all 
durations  by  the  M.-A.  Select  and  the  remarkable  feature  was  that 
the  mortality  tbe  first  two  years  was  only  43  per  cent.  Over  half 
the  lives  were  married  women  with  husbands  as  beneficiaries  and . 
our  mortality  on  these  was  not  very  much  higher  than  on  men.  The 
mortality  on  married  women  with  husbands  as  beneficiaries  was 
only  67  per  cent,  by  amounts  according  to  the  M.-A.  Select, 
whereas  our  mortality  on  men  was  58  per  cent,  of  the  ]\redico- 
Actiiarial  Select,  only  9  per  cent,  less  than  that  on  the  class  of 
married  women  referred  to.  The  mortality  on  women  of  this  type 
for  the  first  two  years  was  only  61  per  cent,  of  the  M.-A.  Select. 
It  must  be  borae  in  mind,  however,  that  the  business  was  carefully 
selected  although  the  rate  of  rejection  was  low.  The  average  policy 
was  about  $1,050.  Our  general  requirement  was  that  the  husband 
should  be  carrying  at  least  an  equal  amount  of  legal  reserve  life 
insurance  in  some  company. 


IGG  MOUTAMTV   OrtAI'IIS. 

MI{.   IIKN'HY   MOIU: 
(aUTIIOK's  ItEVIEW  OF  DISCUSSION'.) 

I  wish  to  thank  all  of  those  who  have  discussed  this  paper  for 
their  illuniinatiii;,'  remarks:  I  appreciate  especially  the  comments 
hy  Mr.  Gore  and  Mr.  Ivhodcs;  they  are  so  decidedly  along  the  lines 
of,  and  in  hannony  with,  the  motto  of  this  Societ}',  to  '' sul;stitute 
facts  for  a])i)earances  and  demonstrations  for  impressions."  In 
the  course  of  my  ])aj)er  there  are  several  remarks  made  which  were 
impressions,  and  I  tried  to  make  it  clear  that  they  were  impres- 
sions ;  they  were  not  demonstrated  facts.  Mr.  Gore  and  Mr. 
Ehodes  have  brought  a  searching  criticism  to  such  remarks,  and 
their  discussion  of  the  sul)ject  is  valuable. 

As  to  the  trend  of  mortality  of  companies,  I  do  not  agree 
with  i\Ir.  Ehodes's  suggestion  that  the  Gain  and  Loss  Exhibit 
is  almost  valueless  for  any  purpose  except  one.  It  is  made  up 
year  by  year  on  a  distinct  and  specific  plan.  While  therefore  one 
particular  year  may  be  abnormal,  or  an  individual  company  may 
show  peculiar  results,  nevertheless  the  direction  year  by  year — the 
trend — is  in  accordance  with  fact.  I  called  it  a  trend  rather  than 
a  definite  line  and  do  not  want  to  suggest  an  exact  measure — 
merely  an  indication  of  the  direction. 

As  interesting  to  all,  I  may  add  the  latest  year — 1917.  For  the 
year  1916  the  ungraduated  facts  went  upwards.  In  1917,  the  year 
just  closed,  the  figure  for  the  same  ten  companies  is  56.3  per  cent. 
— the  ^owest  on  record  by  a  long  way.  If  this  be  added  to  the  graph 
and  the  curve  line  projected  in  accordance  with  the  latest  figures, 
the  line  continues  downwards,  wathout  any  tendency  to  straighten 
out,  as  drawn  by  me  originally  in  a  spirit  of  caution.  Of  course  a 
time  must  come  w^hen  it  wall  not  only  straighten  out  but  probably 
rise.  We  must  not  deceive  ourselves  by  thinking  this  favorable 
tendency  in  mortality  will  continue  indefinitely — many  reasons 
are  against  it.  In  the  first  place  we  have  the  iinal  limit  of  im- 
provement, which  only  the  millennium  can  accomplish.  But  we 
have  also  the  effect  of  war  on  population,  a  lack  of  doctors,  and 
the  fact  that  many  companies  are  using  untrained  and  badly 
trained  medical  men  to  make  examinations.  Again,  there  will  be 
carelessness  in  sanitation,  in  water  supply,  in  cleanliness  of  mar- 
kets, etc.,  all  caused  by  the  loss  of  capable  men  and  effective  super- 
vision, an  indirect  consequence  of  the  war.  The  effect  will  not  be 
immediate  but  it  will  come  in  due  course.  The  adjustment  in  1907 
for  the  proportion  of  business  then  valued  by  the  Combined  Expe- 
rience Table  dealt  only  wdth  business  six  or  more  years  in  force. 
The  average  attained  age  was  probably  therefore  over  45  and  near 
50.  The  business  was  that  of  a  closed  series — different  from  the 
type  used  by  Mr.  Gore  in  making  a  comparative  test. 

Mr.  Gore  spoke  at  considerable  length  in  regard  to  selection  as 
shown  in  the  Occupation  graphs,  discussing  the  remark  I  had  made 
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that  the  so-called  '"  benefits  of  selection  "  seemed  to  be  non-existent. 
I  had  no  thought  of  conveying  the  slightest  intimation  that  we 
should  give  up  or  minimize  our  selective  tests.  On  the  contrar}'  I 
did  say  at  one  point  in  the  paper,  although  I  may  not  have  re- 
peated it  often  enough:  "It  does  not  follow  that  insurance  com- 
panies can  afford  to  remove  the  restrictions  that  have  been  placed 
around  the  insurance  of  married  women.  These  restrictions  in- 
stead cf  being  less  than  they  ]\ave  been  in  the  past,  should  probably 
be  made  more  severe"  (see  p.  324).  The  same  remark  is  intended 
to  apply  in  all  those  cases  where  in  the  early  insurance  years  the 
mortality  is  nearly  equal  to,  or  greater  than,  the  ultimate  rate.  My 
impression  is  that  Mr.  Gore  has  not  completely  followed  the  process 
that  I  went  through  in  deducing  these  figures.  It  is  an  unusual 
process  which  resolves  itself  into  determining  accurate  mortality 
rates  by  age  and  duration.  Mr.  Gore  uses  ratios,  theories  and  a 
standard  table,  all  in  an  interesting  way,  to  show  that  "  in  the  ag- 
gregate the  savings  from  selection  appear  to  be  decidedly  better 
than  the  standard."  His  method  may  be  questioned  on  any  one 
of  the  assumptions  made,  whereas  the  figures,  graduated  or  ungrad- 
uated,  relating  to  young  married  women  or  to  locomotive  engineers, 
absolutely  prove  that  the  mortality  in  the  early  years  is  nearly 
identical  with  or  even  in  excess  of  the  ultimate  mortality  of  the 
same  class.     The  cause  of  this  condition  is  not  clear. 

Now  if  the  exact  mortality  rates  decrease  for  a  certain  age  as 
the  duration  of  insurance  increases,  if,  for  example,  the  mortality 
rate  at  age  30  for  women  insured  for  only  two  years,  is  higher  than 
the  mortality  rate  at  age  30  of  those  insured  for  five  years,  there  is 
something  in  selection  to  account  for  it.  Adverse  selection  it  may 
be,  probably  is — moral  hazard  perhaps.  In  the  case  of  locomotive 
engineers  it  might  be  due  to  changes  in  occupation.  Anyhow,  you 
cannot  account  for  that  by  percentages  in  the  way  that  Mr.  Gore 
proposes,  because  no  percentages  are  involved. 

Mr.  Ehodes  spoke  of  the  farmer's  wife.  I  would  like  to  recall  to 
you  some  hard-earned  experience  of  companies  in  the  Province  of 
Quebec,  who  issued  joint  life  insurance.  A  good  many  here  know 
something  of  that  experience ;  most  of  the  death  losses  were  among 
farmers'  wives. 
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Extract  from  Remarks  made  by  Ex-President  A. 

A.  Welch  at  the  Annual  Dinner  of  the 

Actuarial  Society,  Hotel  Astor, 

May  17,  1917. 

Bufc  to  he  serious  for  a  few  moments.  I  would  like  to  say  a  few 
words  on  the  new  responsibilities  that  must  be  assumed  by  us  actu- 
aries in  the  social  evolution  that  is  now  going  on.  Ten  years  ago 
this  business  of  life  insurance  in  which  we  are  engaged  was  the 
first  of  the  so-called  "big  interests"  to  come  under  direct  public 
criticism.  It  was  purged  by  a  fire  such  as  no  other  business  has 
ever  been  subjected  to,  and  during  that  cleansing  process,  ideals  for 
action  were  enunciated,  and,  to  the  slight  degree  possible,  were 
written  on  statute  books,  which  have  so  molded  the  practice  cf  our 
business  that  to-day — I  say  it  without  fear  of  contradiction — it  is 
the  cleanest,  most  honestly  conducted  business  m  the  country  and 
with  the  individual  units  which  comprise  it,  seeking  for  business 
more  on  the  high  plane  of  public  service  than  is  found  in  any  big 
business  of  our  country,  not  excepting  the  socialized  business  car- 
ried on  by  our  centralized  government. 

In  that  purging  fire  the  actuaries  of  the  various  companies 
walked  unscathed  and  with  reputations  untouched.  Not  alone  had 
the  mathematical  principles  and  legal  requirements  been  followed, 
but  the  moral  code  of  common  justice  had  not  been  broken.  As 
safe  pilots  they  had  marked  their  courses  truly. 

To-day  the  Actuarial  Society  of  America  enjoys  a  reputation 
reflected  from  the  untarnished  reputations  of  its  members  of  a 
decade  ago,  a  reputation  which  places  a  greater  responsibility  on 
us  actuaries,  its  members  to-day,  than  has  ever  rested  upon  us 
before. 

For  in  the  olden  days  the  actuary  was  merely  the  adviser  of  the 
executives  of  the  company ;  to-day  he  is  himself  an  executive.  Yes- 
terday he  could  give  advice — easy  enough  to  do — feeling  sure  that 
if  it  were  followed  his  company  would  be  safe  and  if  it  were  not 
followed  no  blame  could  attach  to  him  for  any  failure  that  might 
ensue.  To-day  he  must  bear  the  responsibilities  both  of  the  ex- 
ecutive and  of  the   scientific   adviser.     He  is  at  once  engineer, 
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ordnance  officer  and  sailing-master — second  in  command,  if  lie  is 
not  the  ranking  officer,  only  to  a  captain  who  must  rely  on  his 
judgment  and  his  advice. 

And  with  this  new  power  comes  new  temptations  to  bend  our 
judgment,  insidious  calls  to  lower  the  standards  which  we  have  up- 
held in  the  past,  specious  arguments  why  our  own  fair  standards 
should  not  be  set  up  in  the  new  fields  that  have  come  within  our 
sphere  of  commend.  Place,  power,  and  recognition  by  others  of 
our  success  are  corroding  influences  against  which  we  Fellows  and 
Associates  of  this  Society  must  battle  hard  if  ten  years  from  now 
our  Societ}^  is  to  bear  as  clean  a  character  as  it  does  to-day ;  if  life 
Insurance  is  to  be  far  in  the  van  of  other  great  business  interests 
in  true  and  honest  service  to  the  public  and  to  the  army  of  co- 
workers who  fight  under  our  direction,  as  it  is  to-day. 

I  said  that  the  enviable  reputation  borne  by  this  Society  was 
the  reflection  of  the  integrity  of  its  members.  Don't  think  from 
that  that  your  reputation  can  be  kept  bright  by  simple  member- 
ship in  this  Society.  Your  reputation  depends  upon  your  individ-. 
ual  actions;  you  can  brighten  or  mar  the  reputation  of  your  So- 
ciety by  your  success  or  failure,  by  your  integrity  or  by  your 
weakness  of  character,  by  your  service  or  by  your  selfishness,  but 
from  this  Society  you  can  secure  only  greater  opportunities  for 
service  and  greater  opportunities  mean  larger  responsibilities. 

As  a  Fellow  or  Associate  of  this  Society  you  will  be  asked  to 
advise  this  commission,  or  that  union,  or  some  society — municipal 
or  state — in  attempts  to  secure  legislation  for  some  phase  of  social 
insurance.  If  you  allow  the  desire  for  employment,  gain  or 
notoriety  to  influence  your  advice  by  one  jot  in  such  cases,  you  will 
kill  the  reputation  that  secured  your  appointment,  you  will  lose 
what  men  count  dearer  than  money,  place  or  power,  and  will  bring 
disgrace  upon  the  Society  which  has  furnished  you  the  opportunity 
for  service. 

The  English  language  contains  no  more  scathing  denunciation 
than  that  spoken  by  the  Teacher  of  peace  and  good-will  against 
those  who,  raised  to  places  of  power  and  responsibility,  had  used 
their  opportunities  for  selfish  purposes  and  had  neglected  the  great 
opportunities  for  service  thus  placed  upon  them:  "Woe  unto  y(^i' 
Scribes  and  Pharisees,  hypocrites,  for  ye  make  clean  the  outside  of 
the  cup  and  of  the  platter,  but  within  you  are  full  of  extortion  and 
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excess.  .  .  .  Even  so  yc  also  outwardly  appear  righteous  unto  men, 
but  within  ye  are  full  of  hyprocrisy  and  iniquity." 

On  the  great  battle-field  of  public  service  on  which  we  actuaries 
are  fighting  out  our  life  problems  let  us  see  to  it  that  the  name 
"actuary"  shall  always  be  synonymous  with  honest  service  for  the 
j)ublic  weal,  that  service  which  brings  not  mere  gain  of  name  but 
which  in  itself  is  the  surest  and  richest  reward. 


Public  and  Pateiotic  Woek. 

Members  of  the  Society  were  engaged  in  the  past  year  in  public 
or  patriotic  work  either  as  members  of  the  organizations  mentioned 
below,  or  in  assisting  such  organizations,  or  in  charge  of  or  assisting 
in  the  works  mentioned: 

Bureau  of  War  Eisk  Insurance, 

Committee  on  Insurance  to  help  the  Government  with  the 
Pension  and  Insurance  Bill. 

Committee  on  Cost  of  Pensions  and  Insurance  to  United 
States  Government. 

Members  of  the  Society  called  by  the  Treasury  Department 
to  assist  in  putting  into  effect  the  insurance  section  of  the 
Act  creating  the  Bureau  of  War  Risk  Insurance. 

Advisory  Board  on  Insurance  of  the  American  Bed  Cross. 

Military  Census  of  the  State  of  New  York. 

Medical  Census  of  the  State  of  New  York. 

Committee  on  Group  Insurance  to  co-operate  with  the  Con- 
vention of  Insurance  Commissioners. 

Committee  on  Pensions  to  confer  with  Pension  Commission 
of  the  City  of  New  York. 

Index  by  United  States  Surgeon  General's  Office,  of  qualifi- 
cations, standing,  etc.,  of  surgeons  and  physicians  who  had 
volunteered  for  service  abroad. 

Committee  to  assist  the  Carnegie  Foundation  and  the  As- 
sociation of  College  Professors  in  preparing  plans  for  in- 
surance and  pensions. 

National  Council  of  Defense. 

In  Canada : 

Committee  on  Food  Conservation. 

Statistical   Bureau   of  the   Department   of   Militia   and 


Defense. 


List  of  Members  so  Engaged. 


E,  E.  Cammack  Valentine  Howell  A.  G.  Portch 

Arthur  Coburn  Arthur  Hunter  H.  E.  Ryan 

J.  D.  Craig  R.  G.  Hunter  W.  M.  Strong 

M.  M.  Dawson  William  A.  Hutcheson  J.  W.  Tebbetts 

B.  D.  Flynn  William  ^Tacfarlane  A.  A.  Welch 

J.  M.  Gaines  T.  B.  Macaulay  H.  H.  Wolfenden 

John  K.  Gore  F.  B.  Mead  A.  B.  Wood 

W.  J.  Graham  Henry  Moir  G.  B.  Woodward 

Robert  Henderson  E.  B.  Morris  J.  H.  Woodward 

In  addition,  the  Society  has  committees  working  on  the  Amer- 
ican-Canadian Mortality  Investigation,  a  statistical  study  of  the 
effect  of  weight  and  height  on  mortality',  and  a  series  of  actuarial 
pamphlets  which  may  later  take  the  form  of  a  textbook  for  students. 
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Roll  of  Honor. 

William  C.  ^Vlacdoiiald   (Ex-President),  Colonel,  Canadian  Army. 

Killed  in  railroad  accident,  January  21,  1917. 
James  M.  Langstafl,  Major,  C.  E.  F.     Killed  in  action,  March  1, 

1917. 
R.  Macaulay  Cushinpf,  Lieutenant,  C.  E.  F.    Died  of  wounds. 
John  V.  McLean,  Lieutenant,  B.  E.  F.    Died  of  wounds,  July  17, 

1916. 


In  Military  and  Naval  Service,  June  1,  1918. 

(As  Keportcd  to  the  Society.) 

Fellows. 

W.  Lloyd  Blackadar,  U.  S.  A. 

H.  Gordon  Hurd,  R.  F.  C. 

Joseph  B.  Maclean,  Lieutenant,  B.  E.  F. 

Samuel  Milligan,  U.  S.  A. 

Harris  E.  Vineberg,  U.  S.  A. 

Associates. 

William  P.  Barber,  Jr.,  Lieutenant,  U.  S.  A. 
Horace  R.  Bassford,  Lieutenant,  U.  S.  A. 
John  H.  Birkenshaw,  Corporal,  B.  E.  F. 
W.  L.  Crawford,  B.  E.  F. 
Eugene  G.  Fassel,  C.  0.  T.  C. 
Robert  N.  Griswold,  Aviation,  U.  S.  A. 
Horace  Holmes,  C.  E.  F. 
James  E.  Hoskins,  Lieutenant,  U.  S.  A. 
James  H.  F.  Lithgow,  C.  E.  F. 
Richard  Little,  Captain,  C.  E.  F. 
Percy  S.  McLean,  C.  E.  F. 
John  P.  P.  Oliver,  C.  E.  F. 
George  B.  Pattison,  U.  S.  A. 
Harry  H.  Pierce,  U.  S.  N. 
Stanford  Z.  Rothschild,  Lieutenant,  U.  S.  A. 
Raymond  P.  Wheeler,  Sergeant,  U.  S.  A. 
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Students. 

R.  E.  Benjamin,  U.  S.  N. 

G.  S.  Bere,  British  Army. 

J.  A.  Campbell,  C.  E.  F. 

W.  D.  E.  Donaldson,  Eoyal  Naval  Air  Service. 

R.  E.  Dowsett,  C.  E.  F.     (Wounded.) 

H.  A.  Grout,  Sergeant,  U.  S.  A. 

E.  H.  Hezlett,  Aviation,  U.  S.  A. 

E.  M.  McConney,  Scout,  British  Army. 

J.  L,  McLachlin,  Lieutenant,  B.  E.  F. 

R.  deL.  Millyard,  Lieutenant,  C.  E.  F. 

E.  A.  Porter,  U.  S.  A. 
0.  E.  Sharpe,  E.  F.  C. 

L.  D.  Simonson,  Lieutenant,  U.  S.  A. 

J.  W.  Vizner,  U.  S.  A. 

C.  E.  Willows,  C.  E.  F.     (Wounded.) 

F.  R.  Wolf,  Lieutenant,  U.  S.  A. 

[U.  S.  A.— United  States  Army;  U.  S.  N.— United  States  Navy;  B.  E.  F. 
— British  Expeditionary  Forces;  C.  E.  F. — Canadian  Expeditionary  Forces; 
C.  O.  T.  C— Canadian  Officers'  Training  Corps;  E.  F.  C— Eoyal  Flying 
Corps.] 
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Book  Notices. 

Governmental  Provisions  in  the  Uniled  Slates  and  Foreign  Coun- 
tries for  Members  of  the  Military  Forces  and  their  Depend- 
ents. Publication  No.  28  of  the  Children's  Bureau,  U.  S.  De- 
partment of  Labor,  Washington,  D.  C,  1917.    Pp.  236. 

One  of  the  most  vital  problems  that  arise  in  time  of  war  is  the 
care  of  the  dependents  of  those  in  military  service.  The  problem 
is  of  such  a  nature  that  its  solution  must  usually  depend  upon  fed- 
eral action.  No  phase  of  this  subject  is  of  more  importance  than 
that  which  relates  to  the  welfare  of  children.  Therefore  it  is  not 
strange  that  it  was  the  Children's  Bureau  which,  with  the  entrance 
of  the  United  States  into  the  war,  undertook  immediately  a  most 
exhaustive  investigation  of  the  whole  subject  indicated  by  the  above 
title.  The  result  was  this  comprehensive  report,  which,  it  may  be 
said,  was  completed  in  a  remarkably  short  time  when  the  magni- 
tude of  the  work  is  considered. 

The  report  was  prepared  under  the  direction  of  Captain  S.  Her- 
bert Wolfe,  Q.M.,  TJ.  S.  E.,  who  had  already  made  an  investigation 
of  the  subject  in  Canada,  the  report  having  been  printed  by  the 
Children's  Bureau  in  Publication  No.  25.  Captain  Wolfe's  Can- 
adian inquirv',  together  with  his  wide  actuarial  experience,  gave 
him  special  qualifications  for  the  new  work. 

The  report  opens  with  a  survey  of  the  existing  pension  system  of 
the  United  States.  This  is  followed  by  a  discussion  of  the  tend- 
encies that  had  been  developing,  particularly  under  the  stimulus 
of  the  war,  in  the  principal  European  countries.  After  this  we 
have  detailed  descriptions  of  the  methods  in  effect  for  the  relief  of 
dependents  in  Austria,  France,  Germany,  Great  Britain  and  the 
British  Colonies,  Italy,  the  Netherlands,  Russia  and  Switzerland, 
each  country  being  treated  separately.  The  provisions  in  general 
follow  three  main  classifications — the  separation  allowance  (in- 
cluding allotment  of  pay),  the  disability  allowance,  and  the  death 
benefit.    Authorities  are  given  for  the  principal  facts  set  forth. 

The  report  forms  a  most  valuable  reference  manual  and  it  may 
be  assumed  that  it  was  of  great  service  to  those  legislators  and  ad- 
visors who  took  an  active  part  in  framing  the  so-called  "  Soldiers' 
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and  Sailors'  Insurance  Act/'  approved  in  October,  1917,  which 
provides  in  so  comprehensive  a  manner  for  the  care  of  the  de- 
pendents of  the  men  and  women  in  the  military  service  of  the 
United  States. 

Report  on  the  Pension  Funds  of  the  City  of  New  York.  Part  III. 
Commission  on  Pensions,  New  York,  1918.    Pp.  iv  -\-  151. 

Parts  I  and  II  of  this  Eeport  were  published  in  1916  and  were 
reviewed  in  T.  A.  S.  A.,  XVII,  367.  Part  III  sets  forth  the  final 
conclusions  of  the  Commission,  recommending  the  adoption  of  a 
retirement  system,  entrance  into  which  is  to  be  compulsory  for 
future  employees  of  the  city,  and  permissible  to  present  employees 
who  waive  their  rights  under  existing  systems.  Following  the 
main  report  of  33  pages  is  an  Appendix  containing  a  proposed  bill 
to  carry  out  the  recommendations  of  the  Commission,  and  a  second 
Appendix,  separately  bound,  containing  an  Actuarial  Eeport  on 
the  probable  cost  of  the  plan  proposed. 

The  Commission  recommends  for  new  entrants  into  the  service 
the  following  benefits: 

1.  A  service  retirement  allowance,  to  begin  at  a  minimum  age 
which  varies,  according  to  occupation,  from  55  for  street-cleaners, 
to  62  for  teachers,  retirement  being  compulsory  at  age  70.  This 
allowance  consists  of  a  pension  granted  by  the  city  and  an  annuity 
provided  by  the  contributions  of  the  employee,  the  two  being  ap- 
proximately equal  in  most  cases,  together  providing  for  the  aver- 
age employee  a  total  allowance  of  about  one-half  of  what  is  termed 
the  "  final  compensation,"  i.  e.,  the  average  annual  compensation  of 
the  last  ten  years  of  service.  The  allowance  varies  according  to 
the  number  of  years  of  service. 

2.  A  disability  retirement  allowance.  For  employees  disabled 
as  a  result  of  the  actual  performance  of  duty,  the  pension  is  three- 
fourths  of  the  "  final  compensation "  and  is  provided  wholly  by  the 
city,  contributions  of  the  employee  being  returned  to  him  with  4 
per  cent,  compound  interest,  or  used  to  purchase  an  annuity  if  pre- 
ferred. For  disability  resulting  from  other  causes,  employees  who 
have  completed  ten  or  more  years  of  service  are  to  be  granted  a  re- 
tirement allowance  paid  for  partly  by  the  city  and  partly  from  the 
employee's  contributions. 

3.  Death  benefit.  For  death  resulting  from  performance  of 
duty,  the  city  is  to  pay  to  the  widow,  children,  or  dependent  parents 
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a  pension  of  one-half  of  the  "  final  compensation."  For  death 
from  other  causes,  the  heiiefit  is  one-half  of  the  last  year's  compen- 
sation of  the  employee.  In  either  case  the  death  benefit  is  aug- 
mented hy  the  return  of  Hk;  employee's  contributions  and  interest 
thereon. 

Employees  leaving;  the  service  by  resignation  or  dismissal  are 
to  be  entitled  to  receive  back  all  of  their  contributions  with  interest. 

The  annual  cost  to  employees  averages  about  four  per  cent,  of 
their  salaries. 

For  present  employees  accepting  the  proposed  plan,  the  benefits 
are  similar  and  the  employees'  contril)utions  are  to  be  based  upon 
their  attained  ages  when  the  new  system  is  established.  The  de- 
ficiency on  account  of  previous  years  is  to  be  met  as  required  by 
contributions  from  the  city. 

The  Actuarial  Report,  after  a  few  pages  of  explanations  and  for- 
mulae, presents  a  large  number  of  tables  based  on  the  experience 
of  the  various  Funds — Police,  Fire  Department,  etc. — needed  in 
order  to  estimate  the  cost  of  the  proposed  plan.  The  principal 
tables  are  (1)  rates  of  separation  from  active  service,  on  account 
of  withdrawal,  death  and  disability,  (2)  active  service  tables  with 
salary  scales,  applicable  to  members  not  eligible  to  retire  on  service 
allowances,  (3)  retirement  tables  applicable  to  members  in  active 
service  eligible  to  retire,  and  (4)  the  rates  of  contribution  required 
of  employees  and  of  the  city  under  the  proposed  plan.  These  are 
followed  by  a  valuation  of  the  liabilities  for  each  class  of  employees 
should  they  all  accept  the  plan.  A  summary  for  all  employees 
shows  liabilities  as  of  June  30,  1914,  of  $52,951,708  on  account  of 
present  pensioners  and  the  prospective  pensions  of  their  dependents, 
and  $107,130,670  on  account  of  pensions  and  other  benefits  not  yet 
entered  upon.  Against  this  the  city  had  on  hand  $3,8-49,653  in 
cash. 

It  is  a  matter  of  no  small  satisfaction  that  the  largest  city  in 
the  world  has  taken  at  least  the  initial  steps  toward  establishing  a 
pension, system  for  its  employees  based  upon  sound  actuarial  prin- 
ciples, in  contrast  to  the  haphazard  methods  so  common  up  to  very 
recent  times.  The  actuarial  work  of  the  Commission  was  per- 
formed under  the  supervision  of  Mr.  George  B.  Buck,  while  Messrs. 
Hutcheson,  Henderson  and  Moir  of  the  Actuarial  Societ}'  of  Amer- 
ica acted  as  an  Advisory  Committee. 


Obituary. 

John  Sherman  Paterson. 
Born,  June  13,  1848.  Died,  December  30,  1917. 


George  Wegenast. 
Born,  June  29,  18G0.  Died,  May  1,  1918. 
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JOHN  SHERMAN  PATERSON. 

John  Sherman  Patcr.son,  actuary  of  the  Insurance  Department 
of  the  State  of  New  York  for  thirty-five  years,  who  became  a  mem- 
ber of  this  Society  in  18'J0  and  was  made  a  Fellow  soon  after,  died 
on  December  30,  1917. 

He  was  tlie  son  of  John  Palerson,  of  Scotch  descent,  who  came 
as  a  young  man  to  Albany,  N.  Y.,  in  1822.  The  elder  Paterson, 
although  self-educated,  was  a  man  of  intellectual  initiative  and 
wide  culture.  He  was  the  author  of  papers  upon  mathematical  and 
physical  subjects  and  served  for  some  years  as  secretary  of  the 
Section  of  Physical  Science  and  Arts  of  the  Albany  Institute,  a 
local  but  well-known  association  for  the  advancement  of  learning. 
He  was  the  author  of  a  mathematical  treatise  entitled  "  The  Cal- 
culus of  Operations,"  and  in  1835  was  given  the  degree  of  M.A.  by 
Union  College,  with  which  institution  he  placed  before  his  death 
his  scientific  library  of  three  thousand  volumes.  Soon  after  the 
organization  of  the  New  York  Insurance  Department  in  1860,  its 
first  Superintendent,  William  Barnes,  »Sr.,  employed  the  elder 
Paterson  as  mathematician,  and  he  served  the  Department  in  this 
capacity  until  1873,  directing  much  of  its  actuarial  work.  He 
supervised  the  construction  of  the  first  extensive  tables  of  reserve 
values  for  life  insurance  contracts,  hased  on  the  American  Table 
of  Mortality  with  4-^  per  cent,  interest  and  interpolated  by  months. 
By  reason  of  the  large  insurance  interests  which  came  within  its 
jurisdiction,  the  New  York  department,  in  those  early  days  as 
to-day,  played  an  important  role  in  the  development  of  insurance 
supervision.  Wliile  the  elder  Paterson  never  became  so  well  known 
or  left  so  great  an  impress  upon  early  insurance  legislation  as  did 
Elizur  "Wright  in  Massachusetts,  he  nevertheless  contributed  largely 
to  the  technical  development  of  insurance  supervision  in  his  gen- 
eration, as  evidenced  in  the  earlier  volumes  of  the  New  York 
reports. 

His  son,  John  Sherman  Paterson,  was  born  June  13,  1848,  re- 
ceived his  early  education  in  the  Albany  Academy  and  was  trained 
in  the  higher  mathematics  by  his  father.  He  entered  the  actuarial 
bureau  of  the  New  York  Insurance  Department  on  December  26, 
1867,  and  on  April  23,  1883,  was  appointed  actuary  by  John  A. 
McCall,  the  then  Superintendent  of  Insurance.  On  December  26, 
1917,  four  days  before  his  death,  he  celebrated  the  completion  of 
fifty  years  in  the  public  service.  During  these  years  the  life  in- 
surance companies  multiplied  their  assets  and  their  insurance  in 
force  with  amazing  rapidity.  Other  lines  of  insurance  sprang  into 
existence  to  meet  the  demands  of  a  more  complex  economic  de- 
velopment.    The  work  required  or  expected  of  insurance  super- 
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vision  increased  by  leaps  and  bounds.  This  growth  and  develop- 
ment Mr,  Paterson  saw  and  influenced.  He  introduced  the  sys- 
tem of  group  valuation  of  life  policies  and  originated  the  system 
of  life  policy  valuation  cards  now  in  general  use.  In  the  crisis  fol- 
lowing the  legislative  investigation  of  1905  he  bore  his  part  well. 
His  absolute  honesty  in  word,  thought  and  deed  was  never  ques- 
tioned. In  the  years  following  the  investigation  he  devoted  much 
of  his  time  to  the  formulation  of  the  necessary  rulings  and  legal 
interpretations  relating  to  the  new  statutes.  To  this  work,  of  such 
vital  interest  to  the  institution  of  life  insurance,  he  brought  the 
ripened  judgment  of  many  years  of  experience.  Mr.  Paterson  was 
extremely  retiring  and  modest  by  nature,  and  shy  of  general  gath- 
erings, and  during  the  later  years  of  his  life  his  health  had  not 
been  robust.  His  attendance  at  the  meetings  of  this  Society  was 
therefore  infrequent.  He  retained  to  the  end  his  optimism,  his 
thoughtfulness  of  others  and  the  warm  persoiial  affection  of  those 
with  whom  he  came  into  frequent  contact.  The  late  William  Tem- 
ple Emmet,  at  one  time  Superintendent  of  Insurance,  said  of  him 
on  the  occasion  of  the  fiftieth  anniversary  of  his  service:  "As  I 
look  back  on  my  connection  with  the  New  York  Insurance  Depart- 
ment I  have  many  pleasant  memories,  but  none  pleasanter  than 
those  of  Mr.  Paterson — of  his  dependability,  his  kindness,  his  vast 
knowledge,  his  perfect  loyalty.'' 
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GEORGE  WEGENAST. 


Thougli  a  member  of  this  Society  since  1890  the  late  Mr.  Wegc- 
nast  was  probably  known  to  few  of  our  members.  He  was  charac- 
teristically unobtrusive  and,  while  he  had  laid  hold  of  the  funda- 
mentals and  was  abreast  of  much  that  was  new  in  actuarial  sci- 
ence, he  refrained  from  taking  active  part  in  matters  which,  by 
virtue  of  his  preoccupation,  were  of  secondary  concern. 

Mr.  Wegenast  was  educated  at  the  Kitchener  Public  and  High 
Schools.  After  a  brief  period  spent  in  his  father's  office  as  book- 
keeper he  entered  the  service  of  the  Mutual  Life  of  Canada  and  for 
thirty-eight  years  he  served  in  one  capacity  or  another.  As  a  young 
man  of  twenty  in  1880  he  joined  the  staff  as  a  junior  and  after  act- 
ing for  some  time  as  cashier  was  in  1883  made  assistant  actuary. 
In  1892  he  became  actuary  and,  upon  retirement  in  1898  of  the  late 
William  Hendry  (a  charter  member  of  this  Society'),  was  made 
general  manager  of  the  Company.  Under  his  management  the 
Company  made  steady  and  rapid  progress,  the  assets  increasing  from 
about  four  million  to  thirty-two  million,  and  the  business  in  force 
from  twenty-three  million  to  nearly  one  hundred  and  twenty-five 
million  dollars. 

Mr.  Wegenast  was  known  as  a  far-seeing  and  aggressive  insur- 
ance man,  and  his  Company  remains  a  monument  to  his  highly  suc- 
cessful management.  He  was  a  man  of  wide  sympathies  and, 
though  he  shunned  publicity,  he  gave  his  time  and  services  freely 
where  they  could  be  of  public  benefit. 
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Abstract  from  the  Minutes  of  the  Annual  ^Meet- 
ING  OF  the  Actuarial  Society  of  Ainierica,  Held 
IN  New  York,  on  Thursday  and  Friday,  May 


16  AND  17, 1918. 

Hotel  Astoe,  New  Yoek  City, 

May  16,  1918. 

FIRST  DAY. 

The   meeting  was   called   to   order   by   the   President,    Arthur 
Hunter,  at  11  o'clock  A.  M. 

The  following  members  were  present: 


Alsop,  D.  G., 
Blehl,  E.  M., 
Beeiby,  W., 
Beinkerhoff,  J.  J,, 
Buchanan,  J,  D., 
Cameeon,  W.  J., 
Cammack,  E.  E., 
Caepentee,  E.  v., 

COBUEN,  A., 

Cole,  R.  H., 
Coopee,  J.  J., 
Ceaig,  J.  D., 
Ceaig,  J.  M., 
Cushman,  E.  W., 
Davis,  M., 
Daek,  T.  a., 
Facklee,  D.  p., 
Fackler,  E.  B., 
File,  L.  K., 
Fitzgerald,  C.  R., 
Flanigan,  J.  E., 
Flynn,  B.  D., 
Gamerdinger,  C.  W., 
Gaines,  J.  M., 
Gore,  J.  K., 
Grow,  A.  R., 


FELLOWS. 

Hall,  S.  S., 
Haedcastle,  E.  E., 
Hendeeson,  E., 
Howe,  L.  H., 
Hunter,  A., 
Huntee,  R.  G., 
hutcheson,  w,  a,, 
Jackson,  C.  W., 
JOFFE,  S.  A., 
Johnson,  M.  L., 
Johnston,  F.  H., 

KiLGOUR,  D.  E., 

King,  W.  L, 
Laird,  J.  M., 
Linton,  M.  A., 

LiNZMEYER,  L., 

Little,  J,  F., 
McKechnie,  J.  B., 
Macaulay,  T.  B., 
Macfarlane,  W., 
Maclean,  A.  T., 
MARsn.\LL.  E.  W., 
Mead,  F.  B., 

MiLLTGAN,   S., 
MOIR,  H., 

Morris,  E.  B., 


Mowbray,  A.  H,, 
Murphy,  R.  D., 
Nichols,  W.  S., 
Papps,  p.  C.  H., 
Perrin,  0.  W., 
Paekee,  J.  G., 
Pequegnat,  a.  E., 
Rhodes,  E,  E., 
Roche,  J.  F., 
Rose,  D.  H., 
Rydgeen,  a.  a., 
Saltee,  G.  F., 
Sheppard,  H.  N., 
Stilwell,  S.  E., 
Strong,  W.  M., 
Thompson,  J.  S., 
TORREY,  ]\[.  W., 
Walker,  D.  A., 
Watt,  W.  A., 
Whitney,  A.  W., 

WOLFENDEN,  H.   H. 

Wood,  A.  B.. 
Woodward,  J.  H., 
Young,  W. 
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Allison,  S.  E.,  Gould,  W.  II.,  Keiciioott,  U., 

Allstkom,  11.  W.,  ]IiLL,  E.  ]}.,  Kyan,  H.  E., 

Bliss,  G.  I.,  JIowell,  V.,  Scott,  J., 

BoswoRTir,  L.  A.,  Hughes,  C.,  Smith,  C.  G., 

Brown,  E.  G.,  Joicdan,  F.  R.,  Smith,  V.  R., 

Brown,  J.  C,  Kaufman,  II.  N.,  Stanley,  W.  N., 

Buttolph,  H.  W.,  Keys,  M.,  Tarbell,  T.  F., 

Cann,  F.  E.,  Larkin,  II.  F.,  Thomas,  E.  M., 

Davenport,  J.  S.,  Larus,  J.  R.,  Jr.,  Washburn,  J.  H., 

Dickenson,  D.  S.,  Mabon,  J.  B.,  Washburne,  A.  C, 

Elston,  J.  S.,  Morris,  W.  0.,  Watson,  A.  D., 

Evans,  P.  H.,  Moulton,  C.  E.,  Williamson,  W.  R. 

Fisher,  J.  W.,  Pettegrew,  A.  A., 

Franks,  J.  B.,  Phillips,  T.  A., 

The  presidential  address  was  delivered  by  the  President,  Mr. 
Arthur  Hunter. 

The  minutes  of  the  semi-annual  meeting  held  in  Baltimore,  Md., 
on  October  25  and  26,  1917,  were  approved  as  printed  in  the 
Transactions. 

The  report  of  the  Text-Book  Committee  was  read  to  the  SociGt}\ 

The  Treasurer's  report  was  read  and  approved.  It  was  voted 
that  as  much  of  the  surplus  of  the  $1,400  in  the  Treasury  as  the 
Treasurer  thought  could  properly  be  spared,  should  be  invested 
in  the  Liberty  Loan  of  the  United  States  and  the  Victory  Loan  of 
the  Dominion  of  Canada. 

The  election  of  officers  and  of  members  of  the  Council  followed, 
resulting  as  follows: 

President Henry  Moir. 

^^.      „      . ,     ^  r William  A.  Hutcheson, 

Vice-Presidents lArthur  B.  Wood. 

Secretary Wendell  M.  Strong. 

Treasurer  D.  G-  Alsop. 

Editor  of  the  Transactions  John  S.  Thompson. 

{Robert  Henderson, 
Frederick  H.  Johnston, 
Edward  E.  Rhodes. 
Member  of  Council  for  Two  Years Edward  B.  Morris. 

Members  of  Council  for  One  Year  •  •  •  j-^r^niam  Youncf.' 

Mr.  Kilgour  spoke  in  regard  to  the  death  of  Mr.  Wegenast. 
Mr.  Wood  spoke  in  regard  to  Mr.  Gushing,  an  Associate,  who 
lost  his  life  in  military  service. 

The  reading  of  papers  presented  to  the  Society  was  begun. 
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Afternoon  Session. 

The  reading  of  papers  was  continued. 

The  discussion  of  papers  presented  at  the  last  meeting  -was  begun. 
At  5  o'clock  the  Society  adjourned  to  meet  at  dinner  at  7  o'clock 
and  to  reassemble  for  business  at  10  o'clock  on  the  following  day. 

SECOND  DAY. 

Friday,  May  17,  1918. 

The  meeting  was  called  to  order  by  the  President. 

The  discussion  of  papers  was  resumed. 

Mr.  Macaulay  extended  an  invitation  to  the  Society  to  hold  its 
fall  meeting  in  Montreal.  The  invitation  was  accepted  with 
thanks. 

Mr.  Alsop  suggested  that  a  letter  should  be  sent  to  a  few  of  the 
older  members  who  no  longer  meet,  or  meet  seldom,  with  the  So- 
ciety, conveying  the  greetings  of  the  Society  to  them.  This  pro- 
posal was  approved  and  such  a  communication  was  authorized. 

Mr.  J.  M.  Craig  made  some  remarks  in  regard  to  the  late  Mr. 
John  S.  Paterson. 

On  motion,  it  was  voted  that  a  Committee  be  appointed  by  the 
President  to  confer  with  the  Insurance  Commissioners  on  the  sub- 
ject of  treatment  of  Treasury  Certificates  or  Bonds  received  in  pay- 
ment of  premiums  under  the  Soldiers'  and  Sailors'  Civil  Eelief 
Act,  the  Commissioners  having  informally  expressed  the  desire 
that  such  a  committee  be  appointed.  The  following  committee  was 
named : 

Arthur  Hunter, 
Percy  C.  H.  Papps, 
J.  D.  Craig. 

A  short  time  was  devoted  to  a  "Question  Box"  and  the  ques- 
tions which  had  been  submitted  were  taken  up  and  discussed,  after 
which  the  Society  finally  adjourned. 


Examinations  of  the  Society 

Held  on  May  22  and  23,  1918 


Examination  Commitee 


Chairman HERBERT  B.  DOW. 

/JAMES  D.  CRAIG. 


Vice-Chairmen 


1  OLIVER  W.  PERRIN. 


W.  LLOYD  BLACKADAR  JOHN  M.  LAIRD. 

THOMAS  A.  DARK.  ALEXANDER  T.  MACLEAN. 

MERVYN  DAVIS.  JOHN  G.  PARKER. 

VIRGIL  M.  KIME.  J.  WALTER  TEBBETTS. 

DWIGHT  A.  WALKER. 


EXAMINATION  FOR  ENROLMENT  AS  ASSOCIATE 

Section  A  —  Part  I 
(o)  Multiply  .714285  by  .27. 

(6)  Show  the  analogy  between  the  algebraic  and  numerical 
methods  of  extracting  the  cube  root. 

(a)  Find  the  smallest  number  which  is  divisible  by  13,  and 
which  when  divided  by  any  of  the  numbers  from  2  to  12 
inclusive  leaves  a  remainder  of  1. 

(6)  Find  the  remainder  when  2^^  is  divided  by  479. 

(a)  For  what  value  of  a  does  the  expression 
x^  +  (a  -  10)  x^  -X  -h  (a  -    6) 


+  (a  -    6)x^  -  X  +  (a  -  10) 
(4  +  Vl5)t  +  (4  -  Vl5)t 


permit  of  reduction  ? 


(6)  Simplify  ,_  ,  _  , 

^    ^   (6  + V35)^  -  (6  -  V35)^ 

L    (a)  Solve  lOa;^  -  53x^  +  S7x^  +  53a;  +  10  =  0. 

(6)  Solve  V"^  +  V"^  +  Vi  =  13 

3yz  +  4:xz  —  Sxy  =    0 
7yz  +  4xz  —  4xy  =    0. 
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5.  (a)  Show  that  \'  -  IQSMx^  =  ±  8a;  (1  ±  V^^). 

(b)  If  w  and  w^  be  the  imaginary  cube  roots  of  unity,  show 
that    (1  -  w)  +  w^)  (1  -  w^  +  w^)  (1  -  ty*  +  w^)  .  .  .to 
2n  factors  =  2-". 

6.  Show  that  the  sum  of  the  products  of  the  first  n  natural  num- 
bers taken  two  and  two  together  is 

(n  -  l)n(n  +  1)  (3n  +2) 
24 

7.  If  the  coeflScients  of  the  5th,  6th,  and  7th  terms  in  the  expan- 

sion  of  [x ]    are  in  Harmonical  Progression  find  the  value 

of  n.      ^        ^^ 

8.  Bisect  a  triangle  by  a  straight  line  drawn  from  a  given  point 
in  one  of  the  sides. 

9.  Construct  a  triangle  having  given  the  base,  the  vertical  angle, 
and  the  difference  of  the  base  angles. 

10.  A  quadrilateral  is  inscribed  in  a  circle  and  circumscribed  about 
another.  Show  that  the  hnes  joining  the  opposite  points  of 
contact  of  the  quadrilateral  with  the  inscribed  circle  are  at 
right  angles. 

11.  (a)  Solve    V5^  +  VF^  =  |f.    Given  log  5  =  .69897. 


(6)  Solve     I       ^,„^,  ^  yj^      I 


12.  If  logioe  =  .434294,  and  logioS  =  .477121,  calculate  the  value 
of  logio2  correct  to  five  decimal  places,  and  hence  derive  the 
value  of  log25  200. 

13.  (a)  Prove  that  cos  3a:  =  4  cos^x  —  3  cos  a:. 
(6)  Prove  that 

tan-ij V5(2  -  V3)  1  -  cot-i { V5(2  +  V3) )  =  cot"^  V5. 

14.  (a)  Find  the  general  expression  for  angles  having  the  same 

tangent  as  a  given  angle. 
(6)  If  tan  (it  cot  6)  =  cot  (tt  tan  6)  show  that 

taiid  =  i\2n+ldi  ^l4n•  +  4n  -  Id] 

where  n  is  any  positive  or  negative  integer  other  than 
1,  0,  -  1,  or  -  2. 
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15.  (a)  Show  how  to  find  the  remaining  parts  of  a  triangle  given 

two  sides  and  the  angle  opposite  one  of  them.    Explain 
the  different  cases  that  may  arise. 
(6)  A  flagstaff  subtends  an  angle  of  G0°  at  a  point  A  due  south 
of  it;  at  a  point  B  due  west  of  A  it  subtends  an  angle  of 
45°.     Find  the  height  of  the  flagstaff,  if  AB  =  a. 

16.  (a)  If  the  angle  of  axes  XOY  =  G0°,  find  the  equation  of  the 

locus  of  the  points  equidistant  from  the  points  (3,8)  and 
(6,4). 
(6)  Two  circular  pulleys  10  and  2  inches  in  diameter  lie  in  the 
same  vertical  plane  with  a  distance  of  8  inches  between 
their  centers.  Find  the  length  of  a  belt  which  will  connect 
these  pulleys  without  crossing. 

17.  Given  the  circles 

Si  =  a:2  +  2/2  +  Dia;  +  Ei^/  +  Fi  =  0 
S2  =  a;2  +  2/2  +  Daa:  +  E22/  +  F2  =  0 

show  that  the  center  of  the  circle  Si  +  XS2  =  0  lies  upon  the 
line  joining  the  centers  of  Si  and  S2  and  divides  that  Line  into 
segments,  the  ratio  of  which  is  equal  to  X.  Assume  X  to  be 
any  multiplier,  other  than  —  1,  not  involving  x  or  y. 

18.  Prove  that  if  a  series  of  ellipses  having  centers  at  the  origin 
and  foci  in  the  x  axis  have  a  common  major  axis,  then  tangents 
drawn  at  points  having  a  common  abscissa  will  cut  the  major 
axis  in  a  common  point. 

19.  (a)  What  is  the  purpose  of  a  Trial  Balance;  what  is  the  nature 

of  the  accounts  contained  in  it;  and  wherein  does  it  differ 
from  a  Balance  Sheet  ? 
(6)  A  firm  is  opening  up  several  branch  houses.    How  may 
the  ledger  be  expanded  to  show  the  details  of  each  branch 
and  leave  the  Control  in  the  Head  Office  ? 

20.  A  received  from  B  on  January  31,  1902  goods  on  consignment 
inventoried  at  $9200  and  upon  the  receipt  thereof  paid  ex- 
penses amounting  to  $320.  He  made  advances  on  account  as 
follows:  February  6,  1902,  $1800;  February  12,  1902,  $2200; 
February  19,  1902,  $1000.  On  February  28,  1902,  he  sold  the 
goods  for  $14,450,  upon  which  he  was  entitled  to  a  commission 
of  10  %.    He  remitted  on  March  15,  1902,  $7000  on  account. 
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The  balance  was  settled  by  A  giving  a  note  to  B  dated  March 
31, 1902,  due  in  90  days  without  interest,  the  amount  of  which 
was  arrived  at  by  an  interest  adjustment  on  a  6  %  basis,  cal- 
culated on  all  items  to  the  maturity  of  the  note.  Prepare  A's 
Journal  entries. 

Section  A  —  Part  II 

1.  A  man  is  on  the  bank  of  a  river  one  mile  wide  and  wishes  to 
reach  a  point  ten  miles  further  down  on  the  opposite  side.  If 
he  can  row  at  the  rate  of  three  miles  and  walk  at  the  rate  of 
five  miles  an  hour  find  (without  using  the  Differential  Calcu- 
lus) the  quickest  route  for  him  to  take  and  the  time  required. 

2.  Find  the  coefficient  of  x^  in  the  expansion  of  (e*  —  1)"  and 
hence  show  that 

n"  -  niji  -  ly  +  "^^^'y^in  -  2)« =  li». 

3.  Show  that  the  roots  of  the  equation 


a;+«      rc+6      x  +  c      x 
are  always  real  for  real  values  of  a,  6,  and  c. 

4.  Sum  to  n  terms :  — 

,,12    ,   P  +  22   ,   12  +  22+32   ,   12+22+32+42   , 

^^^  T+~2~"+ 3 + 4 +•••• 

(^^  il:3(i)  +  2X4(1)'  +  3^5(1)'  +  •  •  •  • 

5.  Show  that  a  recurring  series  whose  scale  of  relation  is  1  —  %>x 
—  qx^  is  convergent  or  divergent  according  as  x  is  numerically 
less  or  greater  than  the  numerically  least  root  of  the  equation 
1  —  yx  —  qx^  =  0,  the  roots  being  supposed  real. 

6.  Show  that  the  number  of  different  combinations  that  can  be 
made  by  throwing  n  dice  at  one  time  is 

7.  (a)  A  boat's  crew  consists  of  8  men,  3  of  whom  can  row  on  one 

side  only  and  2  only  on  the  other.    Find  the  number  of 
ways  in  which  the  crew  can  be  arranged. 
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(6)  Demonstnilc,  witliout  usin^  the  Binomial  Theorem  that 
"Ci  +  "C2  +  "C3  +  "C4  +  •  •  •  "Cn  =  2"  -  1. 

8.  (a)  A  box  has  three  compartments  and  four  balls  arc  throvm 

into  them  at  random.  Detorininc  the  probability  of  the 
different  arrangements,  assuming  that  it  is  equally  lU^ely 
that  any  ball  will  fall  into  any  compartment. 
(6)  A  and  B  throw  one  die  for  a  certain  stake.  To  win  on 
successive  throws  they  must  get  at  least  G,  5,  4,  3,  2,  and  1 
respectively.  Find  their  chances  if  they  alternate  throws, 
A  beginning. 

9.  A  speaks  the  truth  3  out  of  5  times,  and  B  3  out  of  4  times. 
They  agree  in  the  assertion  that  from  a  bag  containing  6  balls 
of  different  colors,  a  certain  one  was  drawn.  Find  the  prob- 
ability of  the  truth  of  the  statement. 

10.  Out  of  2n  tickets  numbered  consecutively,  three  are  drawn  at 
random.  Find  the  probabiUty  that  the  numbers  on  them  are 
in  arithmetical  progression. 

11.  Test  for  convergency:  — 


(a)  (V2  -  1)  +  (V5  -  2)  +  .  •  .    +  (V71-  +  1  -  n)  H . 

1         12         [3         [4 
(6)   l+^a:+^x2+^a;3+-:r''+.... 

12.  EstabHsh  the  relations  between  the  operators  A,  D  (where 

d 
T>Ux  =  Ux+i),  and  -7-  and  deduce  the  formulae:  — 

+  n{n  -  1) 

A"Mx  =  Ux+n  —  nUx+n-1  j-^ Ux+n-2   -  •   •   • 

dUx       .          A^Wj   ,  A^Ux 
__Ak.-^+^ • 

Show  what  this  last  formula  becomes  when  differences  are 
taken  for  intervals  of  m  instead  of  unity. 

13.  (a)  Using  the  formula  for  Ux  in  terms  of  the  differences  of  Wo, 

determine  the  smn  of  the  squares  of  the  first  n  natural 
nmnbers. 
(6)  Prove  Ax^"*"^  =  —mx^-"*-'^^ 

where  x^ -"»>  =  a;(a:  +  l)(x  +  2)  •  •  •{x+m-l) ' 
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14.  (a)  Given  Uo,  U5,  Wio,  W15  •  •  •  explain  briefly  how  you  would 

fill  in  the  remaining  values. 

(6)  Find  v^,  U3,  1/4,  and  W5  when  you  have  given  Uo  =  3784, 
ui  =  4024,  U6  =  4434,  and  ug  =  4516. 

15.  Show  how  to  obtain  Lubbock's  formula:  — 

Uq  +  Ut  -{-  V^t  +  &C  -\-  Ui  +  Ui+t  +  Ui+2t  4-  &C  +  Ujn-i 

+  Um-i+t  +  •  •  •  +  Ujn-t  =  n(uo  +  Ui  +  Uo  -h  ■  •  •  +  U„,-i) 

_L^    -    1/-  N  ^^    -    1/A  AN 

H 2~^^'"  ~  ^^ 12 — ^^"^  ~  •^^"'^ 


/y     ^—    a/  /j^    ___    /yi2 

16.  (a)  Find  the  value  of z when  x  =  0. 

x^ 

(h)  The  lower  corner  of  the  page  of  a  book,  whose  width  is  a 
is  folded  over  so  as  just  to  reach  the  inner  edge  of  the  page. 
Find  the  width  of  the  part  folded  over  when  the  length  of 
the  crease  is  a  minimum. 

17.  (a)  Show  geometrically  that  ii  f(x)  andf(x)  are  continuous 

as  X  varies  from  a  to  b,  and  iif(x)  is  zero  when  x  =  a  and 
X  =  Z>,  then  f'{x)  will  be  zero  for  at  least  one  value  of  x 
between  a  and  b. 

(6)  Show  that  fix  +  h)  =  f(x)  +  hf'(x  +  eh)  where  0  is  a 
proper  fraction.  Explain  the  conditions  under  which  this 
is  true  and  give  a  geometrical  explanation. 

18.  Find  the  value  of : — 


(a) 
(&) 


d^x'^  lOge  X 

dx^ 
d  log  log  X 

dx 


(c)  -^',    given    x^  +  y'  -  3  axy  =  0 


19.    Integrate:  — 

(a) 


x^  -3x  -\-l 
(6)   (x  +  1)  log  (x  +  3) 
a:-  +  3a:  +  1 

x^J  x  +  i 


(c) 


190  EXAMINATIONS   OK   THE    SOCIf:TY 

20.  A  circular  wall  of  melius  a  stands  in  the  middle  of  a  large  field. 
A  horse  is  tethered  to  the  outside  of  this  wall  by  a  rope  the 
length  of  which  is  equal  to  half  the  circumference  of  the  wall. 
Show  that  the  area  over  which  the  horse  can  graze  is  ^-w^a^. 

Section  B  —  Part  I 
1.    (a)  Express:  — 

{i)     d  in  terms  of  the  nominal  rate  of  interest; 
(m)    V  in  terms  of  5; 
(m)  i  in  tenns  of  v. 
(b)  What  actuarial  symbol  is  represented  by  the  following 
expressions  ? 

3 


1  -    1  +      / 


Give  written  definitions  of  each  symbol. 

2.  (a)  Express  a'lj  in  terms  of  a;n  and  a  factor  independent  of  71. 
(6)  Given  j(2)  =  .039608  and  a^  =  13.5903,  what  is  the  value 

of  a^  r 

3.  A  merchant  procures  from  a  bank  a  loan  of  $10,000  on  the 
condition  that  the  loan  and  interest  thereon  be  repaid  in  10 
equal  annual  instalments.  The  bank  is  to  receive  6  %  on  the 
entire  loan  throughout  the  period  of  repayment  although  it 
can  reinvest  the  capital  repayments  at  4  %  only.  WTiat  sum 
should  be  paid  in  liquidation  of  the  loan  one  year  after  the 
sixth  payment  ? 

(i)    If  the  bank  desire  repayment  ? 
(m)  If  the  merchant  desire  repayment  ? 
Given  v^"  @  4  %  =  .675565. 

4.  Show  that  the  purchase  price  of  a  loan  repayable  in  i  equal 
annual  instalments  may  be  represented  by  the  formula 

and  prove  its  identity  with  the  general  formula 

A  =  K  +  ^  (C  -  K) 
t 
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If  a  6%  bond  maturing  in  x  years  yielding  4%  interest  is 
replaced  by  a  5  %  bond  to  yield  the  same  effective  rate,  show 
that  the  number  of  years  that  the  5  %  bond  must  run  is  repre- 
sented by  n  where 

log  (2  -  ^ 


n  = ^^ +  X. 

log  V 

6.  (a)  Prove  the  identity  of  the  following  expressions  and  state 

what  actuarial  value  they  represent: 

(2)       X^^{ly-ly^n). 

{ii)    X^   (C?j/+n -l)(l    +  fix+n). 

(6)  Given  a  table  of  values  of  Ix,  how  would  you  construct  a 
table  of  values  of  l^  ? 

7.  (a)  Prove  algebraically  and  give  a  verbal  interpretation  of  the 

following  equation :  — 

nP W_   =  nV »L    -  nP__T±l. 

xyz—(m)  zyZ"-{m)  xyg"-{m) 

(6)  Find  the  probability  that  a  person  aged  36  will  die  during 
the  fifth  year  from  the  present  and  before  another  person 
aged  35,  having  given 

P34  =  .96  pss  =  .92 

pzs  =  .95  2739  =  .91 

^36  =  .94  P40  =  .90 

P37  =  .93 

8.  A  certain  company  has  the  following  business  in  force: 

Number  of        Amount  of 
Class  of  Insurance  Age  Attained         Policies  Insurance 

Ordinary  Life  35  100  $300,000 

Ordinary  Life  40  90  250,000 

Joint  Life  40-35  50  100,000 

Last  Survivor  40-35  25  80,000 

Contmgent  In-  If  (40)  die  10  25,000 

surance  before  (35) 

Find  the  expected  deaths  and  expected  claims  for  the  following 
poHcy  year;  given  ^35  =  .9 

y>4o  =  .8 
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9.  (a)  Give  any  throe  fomiulas  oxprcssing  A^  in  terms  of  the 
hfe  annuity  viiUk;  and  interest  functions.  Transfonn 
these  from  yearly  to  monthly  intervals  and  give  a  verbal 
interpretation  of  each. 

(6)  Given  n-jr^./r^  =  15.0089  and  a^-.^-j  =  15.3094  what  is  the 
value  of  P     1    ? 

10.  (a)  Derive  an  expression  for  a  ^^. 
(b)  Prove  that  F^^  =  v  -  ^^^ 

11.  Show  that 

and  derive  therefrom  an  expression  for  A.[i][y]. 

12.  (a)  Find  the  value  of  Ai:j^. 

(6)  Hence  express  the  value  of  P^.^^  clearly  indicating  any 
special  points  to  be  kept  in  view. 

13.  (a)  If  all  premiums  paid  are  to  be  returned  on  death  of 

annuitant  before  commencement  of  annuity  payments, 
what  conditions  must  exist,  so  that  the  net  annual  pre- 
mium for  a  deferred  annuity  policy  may  be  represented  by 


(1  +iy-r 

(b)  On  the  basis  of  De  Moivres'  hypothesis,  show  that  the 
annual  premium  for  a  t  year  endowment  is  equal  to 

ijai]  +  [n  -  t]v^) 

fn-an  —  (1  +  i)a  rri]  —  (1  —  t)v^~^ 

14.    (a)  Assiuning  that  all  healthy  Kves  withdraw  at  the  end  of  the 
first  year  prove  that  the  annual  premium  for  an  n  yesLV 
'  term  policy,  where  n  is  greater  than  the  number  of  years 
during  which  selection  exists,  is 

N[x]  -  N[.+i] 
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(6)  Given  tables  of  office  premiums  for  endowment  assm^ances 
and  double  endowment  assurances,  show  how  to  employ 
them  to  obtain  the  office  premiums  for  the  following 
benefits:  —  $1000  payable  on  attaining  a  given  age  or  at 
previous  death,  together  with  a  guaranteed  pure  endow- 
ment reversionary  addition  of  $500  payable  only  if  the 
given  age  is  attained. 

15.  If  A  is  the  net  annual  premium  for  a  t  year  endowment  and 
A'  the  corresponding  premium  payable  m  times  a  year,  and 
if  B  and  B'  represent  the  corresponding  premiums  for  a  t 
payment  life  poHcy,  show  that 

16.  (a)  Explain  the  principles  upon  which  Premium  Conversion 

Tables  are  constructed  and  describe  the  maimer  of  con- 
struction. 

(6)  Given  y  @  3  %  =  .970874,  calculate  the  fiirst  ten  values  in 
a  3  %  single  premium  conversion  table. 

17.  Given 

(i)  A  table  of  net  annual  premiums  for  pure  endowments  on 
the  Hves  of  children,  with  return  of  net  premiums  paid 
in  the  event  of  death  before  the  endowment  matures; 

(ii)    A  table  of  net  whole  life  annual  premiums; 

(in)  A  table  of  life  annuities; 

deduce  a  level  annual  premium  to  be  payable  for  19  years  for 
a  deferred  whole  hfe  assurance  for  a  child  aged  2,  the  assurance 
to  commence  on  attainment  of  age  21,  and  all  net  premiums 
paid  to  be  returned  in  event  of  death  before  that  age. 

18.  Find  the  value  on  a  3  %  basis  of  the  complete  interest  limited 
to  20  years  of  a  person  age  30,  in  an  invested  fund  of  $100,000. 
The  fund  yields  an  income  of  1  %  each  quarter. 

Given  a30:2(j|  =  14.00 

A30:2([ri  =        .58 

AsoiSoi  =      .12 
j3  (1  +  ^■)^  =  1.0149. 
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19.  A  system  of  free  oducation  is  introduced  into  a  community 
embracing  all  children  from  the  age  of  five  to  thirteen  inclu- 
sive. The  present  number  of  such  children  in  A,  but  the  birth- 
rate in  the  comnmnity,  previously  stationary,  has  been 
increasing  during  the  last  four  years  at  x  per  cent  per  annum. 
What  would  you  esthnatc  to  be  the  number  of  children  under 
education  at  the  end  of  twenty  years  and  how  many  children 
will  have  passed  out  during  the  period  ? 

20.  A  recent  census  publication  gives  the  following  death  rates 
per  1000  population.    (Figiires  refer  to  white  population  only.) 

New  York  City 13.7 

Hartford,  Conn 17.6 

Louisville,  Ky 13.0 

Portland,  Ore 8.2 

What,  in  your  opinion,  do  these  ratios  indicate,  and  what 
consideration  must  be  kept  in  view  in  comparing  the  figures  ? 

Section  B  —  P.\kt  II 

1.  (a)  Assuming  Makeham's  law  to  hold,  show  that 

1  -  cv-=' 

1  +  0^-"=      "1  +  c«- 

(6)  Hence  show  that  if  Gompertz's  law  holds 
01    =-^ 

2.  (a)  Prove  that      t  i     _      -  da^ 

(6)  What  is  meant  by  the  law  of  uniform  iseniority  ?  Investi- 
gate its  appHcation  with  regard  to  Gompertz's  law  and 
Makeham's  first  and  second  developments  of  that  law. 

3.  If  fit  be  the  force  of  mortahty  and  8t  the  force  of  interest 
operating  at  time  t,  show  that 

4.  Explain  each  of  the  following  fimctions,  verbally,  and  give 
integral  forms  for  each :  — 

t/z\wx'  xyz\w'  wryz'  xyz'  x\yZ' 

21  1 
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5.  (a)  Prove  that  on  a  net  premium  basis,  the  Prospective  and 

Retrospective  values  of  a  whole  life  poKcy  are  equal  at 
the  end  of  n  years,  first  deducing  the  respective  values 
from  first  principles. 

(6)  Given    nV34  =  .14548    and    12V45  =  .24671,  what  is  the 
value  of  23V34  ? 

6.  (a)  If  a  policy  be  issued  with  a  net  premium  of  t  payable  for 

m  years  and  providing  for  the  pajnuent  of  j  in  case  of 
death  within  n  years  and  for  the  payment  of  fc  in  case  of 
survival  to  the  end  of  n  years,  show  that  the  reserve  at  the 
end  of  t  years  (t  <  m)  is 

jA^<  -  7r(l  +  a^+i)  +  6y^ 
where  w  is  any  arbitrary  age  and  d  is  independent  of  t. 
(6)  Show  that  0  =  (tt  -jP,)  ^- 

7.  (a)  Given  two  different  mortafity  tables  according  to  which 

the  annuity  values  are  a  and  a'  respectively.    Show  that 

the  function  —  may  be  employed  to  ascertain  the  relative 
a 

magnitude  of  the  policy  values  deduced  from  the  two 

tables  at  different  ages  and  durations. 

(6)  Show  that  if  a  constant  addition  of  $1.00  be  made  to  the 

American  3  %  net  ordinary  fife  premiums  at  all  ages,  the 

poUcy  values  by  such  a  mortahty  table  are  necessarily  less 

than  the  normal  American  3  %  values. 

(c)  Show  that  an  increase  in  the  rate  of  interest  decreases 
poUcy  values. 

(m)  /  h     I     1\ 

8.  Show  that  n+iVxn  =  n+iV;rfi  -  Pxfif  1 ]  approxi- 
mately, and  apply  the  formula  to  find  the  termhial  reserve 
on  June  30,  1917,  under  a  20  year  endowment  contract  at  age 
30,  issued  Feb.  1, 1910,  for  $1000,  premiums  payable  quarterly. 

Given  asriTi  =  10.4 

assTTi  =    9.7 
a30  2^  =  14.2 
d  =      .029 
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9.  A  policyholder  who  luis  paid  ton  years'  premiums  under  an 
ordinary  life;  contract  applies  just  before  the  due  date  of  the 
eleventh  premium  to  have;  his  eoiitract  ehaiijz;ed  to  the  30  j'ear 
endowment  plan.  J-'ind  tlu;  amount  of  the  future  net  annual 
premium  payable. 

If  th(>  policyholder  desires  to  continue  the  same  premium  as 
heretofore,  how  nuich  endowment  insurance  could  he  obtain 
by  so  continuing  his  premium  payments  ? 

10.  Find  the  reserve  value  at  the  end  of  n  years,  for  an  endowment 
assurance  policy  on  the  life  of  (x)  to  mature  at  end  of  t  years 
from  date  of  issue,  the  poHcy  guaranteeing  a  paid  up  addition 
of  2  %  for  each  full  year  completed. 

11.  (a)  How  will  the  reserves  required  for  policies  upon  lives 

subject  respectively  to  each  of  the  three  well-defined 
classes  of  extra  mortality  compare  with  normal  reserves  ? 

(b)  An  agent  of  your  company  writes  asking  why  no  cash 
surrender  value  is  granted  on  account  of  the  deferred 
annuity  portion  of  a  continuous  income  policy.  He  cites 
the  case  of  a  continuous  monthly  income  20  payment  hfe 
contract  where  the  total  premium  under  the  poHcy  is  S210, 
whereas  the  premium  upon  which  cash  values  are  based 
is  $138.93  only,  the  ages  of  the  insured  and  beneficiary 
being  60  and  4,  respectively.    Draft  a  letter  in  reply. 

12.  Each  of  l[x]  persons  effected  n  years  ago,  at  age  x,  a  whole  life 
policy  for  1  at  an  annual  premium  of  P[j]. 

Find  the  reserve  required  to  be  held  today  in  respect  of  the 
survivors.  How  much  of  this  is  required  for  lives  that  are 
still  "  select  "  and  how  much  for  the  "  damaged  "  lives  ? 

13.  Indicate  briefly  a  method  for  the  direct  calculation  of  mean 
reserve  values.  Draft  a  set  of  instructions  for  such  calcula- 
tions for  20  payment  life  and  20  year  endowment  poHcies. 

14.  Outline  briefly  the  development  of  valuation  standards  in  the 
United  States.  What  objections  have  been  cited  against  the 
net  premimn  method  of  valuation  as  applied  to  a  young 
company  ? 
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15.  (a)  Draft    policy    conditions    providing    for    the    following 

optional  settlements  at  maturity:  — 

(1)  Retention  of  sum  assured  on  deposit  and  payment  of 
interest  thereon  at  a  guaranteed  rate  with  payment 
of  principal  on  demand. 

(2)  Payment  in  instalments  certain  for  various  periods. 

(3)  Payment  in  monthly  instalments  during  lifetime  of 
beneficiary,  with  instalments  for  a  certain  period 
guaranteed. 

(6)  Draft  a  policy  provision  for  the  payment  of  annual  divi- 
dends under  pohcy  and  give  reasons  for  the  various  condi- 
tions embodied  therein. 

16.  (a)  Discuss  the  relation  of  the  incontestability  clause  to  the 

mihtary  or  naval  service  clause. 
(6)  The  war  clauses  of  certain  companies  provide  for  the 
payment  of  an  extra  premium  if  the  insured  shall  engage 
in  military  or  naval  service  outside  of  the  United  States. 
Other  companies  require  payment  of  the  extra  premium 
immediately  upon  the  insured's  becoming  engaged  in  such 
service  either  in  or  outside  of  the  United  States.  Discuss 
the  relative  advantages  of  such  clauses. 

17.  (a)  Draft  a  Total  and  Permanent  Disability  provision  for  the 

payment  of  instalments  during  disability  and  the  pay- 
ment of  the  entire  sum  assured  in  one  smn  at  death;  pay- 
ment of  premiums  to  be  waived  during  disability.  Make 
proper  provision  for  age  limit  of  disability.  Justify  each 
major  condition  of  the  clause. 

(b)  Discuss  the  difference  between  the  functions  r  and  r'  as 
used  in  disabihty  notation  and  state  under  what  conditions 
each  would  be  used  in  construction  of  combined  mortality 
and  disability  tables. 

18.  (a)  Would  you  find  the  extra  annual  premium  for  a  waiver  of 

premium  benefit  under  a  t  payment  policy,  by  dividing 
the  single  premimn  by  a'x-J^il  or  by  a^x":?!  ?  Indicate 
your  reasons. 

(6)  In  the  case  of  an  r  payment  n  year  endowment  assurance 
policy  find  the  formula  for 
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(i)  Tho  net  prcrniiiiu  rcfiuircd  to  \v;iivo  payment  of  the 
arimuil  premiuiu  /-*  on  the  occurrence  of  total  disable- 
ment. 

(w)  The  net  premium  required  to  pay  SIO  per  month 
(approximat(!ly  S120.00  per  year)  beginning  imme- 
diately on  disablement. 

(m)  An  approximate  correction  to  be  made  in  the  case  of 
(b)  where  the  first  payment  is  to  be  made  six  months 
after  disablement. 

In  all  cases  the  benefits  are  not  to  vest  unless  disability 
occurs  before  age  60. 
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EXAMINATION  FOR  ADMISSION   AS  FELLOW 
Part  I 

(a)  Outline  briefly  the  advantages  and  disadvantages  of  the 
"Life  Year,"  "Calendar  Year"  and  "  PoHcy  Year" 
methods  of  observing  the  data  for  a  mortality  table. 

(6)  Under  the  "  PoHcy  Year  "  method  state  how  you  would 
ascertain  the  duration  in  case  of  deaths,  withdrawals  and 
existing,  and  give  the  formulae  for  the  exposed  to  risk 
using 

(i)  The  Exact  Duration  Method, 
(it)  The  Mean  Duration  Method, 
(in)  The  Nearest  Duration  Method. 

Assuming  that  most  American  and  Canadian  Life  Insurance 
companies  have  agreed  to  combine  their  mortahty  experience 
on  annuitants,  prepare  a  set  of  detailed  instructions  for  each 
company,  indicating  the  exact  form  in  which  the  information 
is  to  be  compiled.  How  would  the  data  be  tabulated  by  the 
Central  Committee  ?  What  classifications  would  you  recom- 
mend ?    What  methods  of  graduation  would  you  try  ? 

What  are  the  tests  of  a  successful  graduation  ?    State  in  what 
way  the  various  standard  methods  of  graduation  are  best 
suited  to  satisfy  these  tests,  referring  particularly  to 
(i)      The  Summation  Method, 
(u)     The  Graphic  Method, 

(m)  Methods  depending  upon  the  representation  of  the 
series  to  be  graduated  as  some  function  of  the 
variable. 

Compare  the  mortality  in  the  following  classes,  and  in  each 
case  give  the  authority  for  your  statement: 

(i)      Individuals  insured  by  life  insurance  companies  with 

medical  examination. 
(ii)     Persons    insured    under   a    Group    poHcy    without 

medical  examination, 
(m)    Members  of  a  fraternal  order. 
(iv)     General  Population. 
(v)      Persons  insured  for  policies  of  about  $500  with  partial 

medical  examination. 
(vi)    Industrial  policyholders. 
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5.  (a)  Show  by  G.  F.  Ilunly's  m(;tho(l,  or  otherwise,  how  a 

general  graduation  formula  may  be  deduced,  by  means  of 
which  one  m;iy  construct  any  number  of  graduation 
summation  forinulac. 
(6)  Derive  by  means  of  the  above  general  formula,  or  other- 
wise, Spencer's  21  term  formula 

,,   [5p-m/m+[3]+[5]-[7] 

^  =  "175- \ 2 

stating  one  well-known  experience  to  which  the  formula 
was  applied. 

6.  Compare  the  American  Experience,  the  Institute  of  Actuaries 
H^^,  and  the  British  Offices  O^^^'^^  tables  of  mortality  from 
the  point  of  view  of 

(i)      Premiums, 

(m)     PoHcy  values. 
In  what  way,  in  your  opinion,  will  the  new  Mortality  Table 
now  in  course  of  construction  by  the  ActUcarial  Society  of 
America  differ  from  the  above  three  tables  in  regard  to  the 
two  points  above  specified  ? 

7.  (a)  Explain  clearly  what  is  meant  by  a  numerical  system  of 

rating  risks,  mentioning  any  factors  for  or  against  the  use 
of  such  a  rating  system. 
(6)  Assuming  that  your  company  desires  to  experience  a 
reasonably  good  average  mortaUty  on  risks  accepted  as 
standard,  but  that  it  accepts  substandard  risks  at  pre- 
miums commensurate  with  the  class  of  risk,  how  would 
you  treat  proposals  with  the  following  characteristics : 
(i)      Albuminuria  e\adent  on  two  tests? 
(ii)     Young  underweight,  wife  died  of  tuberculosis  three 

months  before,  family  history  good? 
(Hi)    Electrical  lineman? 
(iv)     Mississippi  laborer? 

8.  How  would  you  deal  with  the  following  applicants  for  insur- 
ance, stating  your  reasons : 

(i)  An  applicant  of  normal  weight,  age  45,  history  of 
appendicitis  with  operation  two  years  previous? 

(ii)  A  wh-eless  operator  on  an  ocean  boat  of  over  3000 
tons? 
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(m)  An  executive  officer  of  a  corporation,  age  45,  weight 
217  pounds,  height  5'  11",  abdomen  one  inch  greater 
than  chest  expanded,  applying  for  $100,000  Ten 
Year  Convertible  Term  contract? 

(iv)  A  proprietor  of  a  bilHard  parlor,  formerly  a  hotel 
keeper  occasionally  attending  bar,  now  hving  in  a 
prohibition  state;  habits  with  regard  to  Hquor  — 
takes  a  bottle  of  beer  per  day? 

(v)  A  man  of  average  height  and  weight,  showing  a  good 
physical  examination  at  present  time,  reported  in  1913 
and  again  in  1915  for  sugar  in  the  urine,  but  no  sugar 
found  on  examination  when  making  apphcation? 

9.  On  what  terms  might  a  company  grant  insurance  to  persons 
about  to  engage  in  any  of  the  following  branches  of  war 
service ; 

(i)      Non-commissioned  infantry  officer  about  to  leave 

for  service  in  France  ? 
(w)     Member  of  the  Y.  M.  C.  A.  or  Red  Cross  soon  to  be 

sent  to  Europe? 
(lit)   A  male  civiUan  who  anticipates  making  several  trips 
to  and  from  Europe  during  the  period  of  the  war  ? 
Draft  a  war  clause  apphcable  to  case  (z). 

10.  How  would  you  compute  gross  premiums  for  the  following 
benefits : 

(t)  Reinsurance  for  the  net  amount  at  risk  each  year  on 
the  one  year  renewable  term  plan? 

(ii)  One  year  renewable  term  with  automatic  conversion 
to  ordinary  hfe  plan  at  age  65  and  with  privilege  of 
conversion  to  life  or  endowment  plan  at  any  age  prior 
to  65? 

(in)  Group  insurance  on  the  one  year  renewable  term 
plan  covering  all  employees  of  a  high  grade  manu- 
facturing plant  without  special  occupational  hazard? 
In  each  case  indicate  the  rate  of  commission  payable. 

11.  (a)  You  are  required  to  prepare  a  set  of  rates  for  a  partici- 

pating ordinary  life  continuous  monthly  instalment 
contract  with  instalments  guaranteed  for  twenty  years. 
What  rates  of  interest  and  mortahty  would  you  use  ? 
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Give  loading  formula  and  explain  clearly  how  you  would 
compute  tiu!  pnsmiums  for  all  ages  witiiin  the  age  limits 
imposed,  stating  those  age  limits.  Also  draw  for  the 
printer  a  sample  page  of  the  rate  book. 
(b)  A  company  is  commencing  to  issue  policies  with  a  dis- 
abiUty  benefit  providing  for  waiver  of  premiums  and  for 
payment  of  one-tenth  of  the  face  value  till  death  or 
maturity,  without  reduction  of  the  face. 
(?')      Should  such  benefit  be  applied  to  under  average 

lives   and   to   persons   in   hazardous   occupations  ? 

Give  reasons  for  your  answer. 
(ii)     Upon  what  terms  and  conditions  might  such  benefit 

be  apphed  to  old  policies  ? 

12.  How  would  you  determine  the  reserve  liability  that  should  be 
set  up  in  the  annual  statement  of  a  Hfe  insurance  company  to 
cover  the  following : 

(z)  Group  insurance  contracts  on  the  yearly  renewable 
term  plan  with  monthly  premiums,  cancellable  at 
the  option  of  the  company  at  the  end  of  five  years, 
the  net  valuation  premium  exceeding  the  gross  and 
the  balance  of  the  current  year's  premium  not  being 
deducted  from  the  claim  at  death?  How  would  you 
treat  the  deferred  premiums  ? 

(ii)  Policies  upon  which  an  interest  bearing  lien  has 
been  placed  to  cover  the  risk  of  war? 

(m)  Applications  not  yet  approved  by  the  medical 
director  but  under  which  settlement  has  been 
accepted  on  a  binding  receipt  w'hich  provides  that 
the  policy  shall  take  effect  as  of  the  date  of  such 
receipt  if  it  is  approved  at  the  Home  Office  on  the 
plan,  for  the  amount,  and  at  the  rate  of  premium 
appUed  for? 

13.  (a)  How  would  you  compute  the  reserves  for  a  life  policy 

containing  a  provision  for  double  indemnity  in  case  of 
death,  by  accidental  means,  occurring  before  age  70  ? 
(6)  On  a  scientific  basis,  and  irrespective  of  legal  require- 
ments, how  would  you  value  the  policies  of  a  company  in 
order  to  test  the  solvency  of  the  company  ? 
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14.  A  ten  year  endowment  for  $1,000  has  been  in  force  for  one 
year  and  you  are  asked  to  change  it  to  an  ordinary  life  for 
$5,000  bearing: 

(i)      Old  date.  (ii)     New  date. 

How  would  you  treat  such  a  request  coming  from  (1)  the 
agent' who  wrote  the  original  apphcation;  (2)  a  new  agent 
who  has  taken  the  place  of  the  original  agent  ?  If  you  would 
approve  of  the  change,  indicate  the  conditions  and  the  basis 
of  commission  adjustment.  Discuss  the  same  questions  in 
the  case  of  a  request  to  change  from  an  ordinary  hfe  for 
$5,000  to  a  ten  year  endowment  for  $1,000. 

15.  A  firm  two  years  ago  took  out  a  joint  ordinary  hfe  pohcy  on 
two  executive  officers,  ages  41  and  28  respectively,  making 
the  firm  the  beneficiary.  The  older  hfe  leaves  the  firm,  which 
wishes  to  substitute  for  hun  in  the  pohcy  a  new  hfe  age  38. 
What  documents  would  you  require  and  on  what  terms  would 
you  make  the  change  ? 

16.  The  war  having  caused  a  sudden  depletion  in  your  staff,  you 
are  forced  to  employ  less  skilled  labor  in  the  department 
having  charge  of  changes  in  pohcy  contracts.  Draft  a  set  of 
rules  for  the  guidance  of  your  clerks,  enumerating  the  changes 
most  frequently  met  with  and  the  rules  they  are  to  follow  in 
connection  with  those  changes. 

Part  II 

1.  A  mutual  hfe  insurance  company  issues  pohcies  either  with  or 
without  the  disabihty  feature.  Those  pohcies  containing  such 
feature  provide,  in  the  event  of  total  and  permanent  disable- 
ment, for  the  waiving  of  future  net  premimns  and  for  the 
payment  annually  of  10  %  of  the  face  till  death  or  maturity 
without  thereby  reducing  the  face.  Explam  with  formulae 
how  you  would  compute  the  annual  refunds,  under  a  two 
factor  method,  the  factors  being  interest  and  loadmg  profit, 
for: 

(i)      A  hmited  payment  hfe  pohcy  without  the  disabihty 

feature; 
(ii)     A  similar  policy  containing  such  feature,  the  hfe 

now  being  active; 
(Hi)    A  similar  pohcy  after  disablement  has  occurred. 


204  EXAMINATIONS   OK   THE   SOCIETY 

2.  A  coinpuny  for  the  past  ton  years  has  earned  on  its  funds  an 
average  net  rate  of  interest  of  0%,  has  valued  its  policies  on 
the  3  7o  American  Table,  lias  incurred  expenses  of  120  '/a  of  its 
total  loadings,  and  experienced  an  average  mortality  of  GO  % 
of  the  expected.  What  system  of  surplus  distribution  would 
you  recommend  and  what  circumstances  might  arise  that 
would  make  it  expedient  to  modify  such  system  ? 

3.  (o)  A  mutual  company,  basing  its  premiums  and  reserves  on 

a  table  such  as  the  American  Experience  Table  or  the 
QM(5)^  finds  that  its  mortahty  closely  follows  the  M.A. 
Experience.  How  would  you  apportion  the  mortaUty 
saving  so  as  to  maintain  substantial  equity  among  the 
policyholders  ? 
(6)  In  distributing  the  surplus  of  a  stock  company  which  has 
both  participating  and  non-participatmg  policies  on  its 
books,  how  would  you  apportion  the  expenses,  assuming 
the  business  conducted  on  the  branch  office  system  ? 
Mention  the  various  items  of  expense  and  show  clearly 
the  method  of  division  of  each. 

4.  In  making  up  the  Gain  &  Loss  Exhibit  as  required  by  the 
Convention  Blank,  how  would  you  treat  the  following: 

(i)  Items  in  the  Income  and  Disbursements  and  in  the 
Balance  Sheet  pertaining  to  Supplementary  Con- 
tracts not  involving  life  contingencies? 

(m)  Policy  Loans  extinguished  by  policies  being  sur- 
rendered for  paid-up  or  extended  term  insurance? 

(in)  Armual  Premium  Deferred  Annuities  forfeited  or 
surrendered  for  a  paid-up  value? 

(iv)     Matured  Endowments  incurred? 

5.  (a)  A  company  is  operating  in  the  United  States.     In  the 

preparation  of  the  Annual  Statement  upon  the  Conven- 
tion Blank  what  accounts  are  affected  by  the  following 
transactions  and  in  what  way  are  they  affected : 
(i)      Death  Claims:    when  the  total  proceeds  are   (1) 
payable  in  instalments  for  a  term  certain;    (2)    left 
on  deposit,  the  interest  at  a  guaranteed  rate,  to- 
gether with  interest  dividends,  payable  yearly  to  the 
beneficiary;    (3)    payable  in  instalments  for  a  term 
certain  and  then  continuous  during  the  after  life- 
time of  the  beneficiary? 
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(it)     Dividends  to  policyholders :  when  the  dividends  are 
(1)   used  to  purchase  paid-up  additions  to  the  sum 
assured;    (2)    used  to  purchase  temporary  or  per- 
manent reductions  in  future  premiums;  (3)  used  to 
reduce   the   endowment   period,    or   the    premium 
paying  period  under  the  policy;   (4)   left  on  deposit 
to  be  accumulated  at  a  rate  of  interest  to  be  fixed  by 
the  company,   with   a  minimum   rate   of  interest 
guaranteed? 
(6)  In  what  way  does  the  Annual  Statement  required  by  the 
Insurance  Department  of  the  Dominion  of  Canada  for 
the  business  year  1917  and  previous  years  vary  from  the 
Convention  Blank  in  the  particulars  cited  in  question  5 
(a)? 

6.  (a)  What  are  the  elements  of  an  ideal  investment  ?    State 

the  different  classes  of  investments  held  by  Hfe  insurance 
companies  in  general  and  comment  on  the  desirability  of 
each  class,  indicating  in  respect  to  what  elements  they 
measure  up  to  or  fall  short  of  the  ideal  investment. 
(6)  What  are  the  legal  restrictions  in  regard  to  each  class  in 
(1)  the  Dominion  of  Canada,  or  (2)  the  State  of  New 
York? 
An  answer  is  required  for  only  one  of  the  parts  (1)  or  (2). 

7.  What  practical  considerations  should  govern  a  life  insurance 
company  in  investing  in  city  mortgages  ?  Contrast  with 
farm  loans. 

8.  What  were  the  reasons  for  estabhshing  the  Federal  Reserve 
System  in  the  United  States  ?  Briefly  describe  the  system, 
and  indicate  its  value  as  illustrated  by  recent  financial  condi- 
tions. 

9.  (a)  Explain  the  following  terms : 

(i)      Gresham's  Law.     Give  a  specific  example  of  the 

actual  operation  of  this  law  in  the  past. 
(ii)     "  Banking  Principle  "  and  "  Currency  Principle  " 
as  applied  to  note  issues.    Mention  one  system  of 
banks  operating  under  each  principle. 
(b)  State  the  various  factors  which  cause  a  high  or  a  low  rate 
of  exchange  between  two  countries.    What  are  the  instru- 
ments employed  in  foreign  exchange  transactions  and  what 
are  the  uses  of  each  ? 
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10.  Outline  and  briefly  discuss  the  provisions  of  the  United  States 
War  Revenue  Tax  Act  of  October  1917  which  are  apphcable 
to  a  domestic  life  insurance  companj''  and  montion  an  nincnd- 
inont  therein  to  the  Income  Tux  J.aw  of  1910. 

11.  What  is  the  siRnificanco  of  the  word  "  Trust  "  in  so-called 
trust  settlements  of  Life  policies  ?  Discuss  the  application  of 
the  "  Rule  Against  Perpetuities  "  in  connection  with  special 
settlements  of  Life  pohcies. 

12.  (a)  In  what  way  do  the  statutes  of  the  State  of  Missouri  differ 

from  the  statutes  of  other  States  with  respect  to  non- 
forfeiture of  life  insurance  policies  ? 
Mention  the  circumstances  connected  with  any  case  which 
was  decided  in  the  courts  by  v-irtue  of  this  statute. 
(6)  A  man  takes  out  a  life  insurance  policy  in  the  Province  of 
Quebec  and  makes  his  mother  the  beneficiary.     Under 
what  conditions  can  he  change  the  beneficiary  to  his  wife  ? 
If  the  insured  desires  a  loan  against  the  policy  what  in- 
formation should  be  secured  by  the  Company  and  what 
signatures  obtained  to  the  loan  agreement  ? 

13.  (a)  Explain  clearly  how  you  would  determine  the  present 

value  of  the  future  benefits  under  a  pension  scheme  pro- 
viding for  annuities  till  age  16  to  the  orphans,  and  annui- 
ties payable  till  death  or  remarriage  to  widows,  of  a  large 
group  of  men  now  active,  assuming  the  annuities  to  be 
for  fixed  amounts  and  to  commence  upon  death  or  per- 
manent disablement  of  the  father  or  husband. 
(6)  What  is  the  difference  between  the  individual  and  collec- 
tive methods  of  determining  the  above  present  value,  and 
under  the  collective  method  from  what  two  sources  may 
the  statistics  be  derived  ? 

14.  A  fairly  prosperous  bank  with  both  male  and  female  em- 
ployees has  a  pension  scheme  under  consideration  and  the 
tentative  plan  as  drawn  up  provides  verbatim  for  the  follow- 
ing benefits,  the  company  and  the  employees  each  to  pay  one 
half  the  contributions,  all  benefits  to  cover  past  service  of  old 
employees; 

(i)  An  annual  pension,  commencing  upon  compulsory 
retirement  at  age  58  or  upon  prior  permanent  dis- 
ablement, of  3  %  of  final  salary  for  each  year  of 
service. 
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(ii)  Return  of  total  contributions  with  5%  compound 
interest  upon  withdrawal  prior  to  age  58,  whether 
under  compulsion  or  voluntarily. 

(m)   At  employee's  death,  whether  in  active  service  or 
after  retirement,  payment  to  the  widow,  during  her 
lifetime  and  to  each  surviving  child  until  the  young- 
est reaches  age  25,  of  the  pension  which  the  employee 
would  have  received  if  instead  of  dying  he  had  been 
disabled. 
You  are  asked  for  advice  as  to  the  desirabihty  of  putting 
the  scheme  into  operation  on  this  basis. 
(a)  State  exphcitly  what  changes,  if  any,  you  would  suggest 
and  to  what  feature  of  the  scheme  you  would  draw  atten- 
tion. 

(6)  Show  in  detail  the  deduction  of  a  formula  for  the  present 
value,  at  entry,  of  benefit  (i). 

15.  State  concisely  what  provision  has  been  made  for  soldiers  and 
sailors  of  the  United  States  under  the  1917  War  Service  Com- 
pensation Act.     Criticise. 

16.  A  certain  insurance  company  has  under  consideration  the 
issuing  of  health  insurance  pohcies.  You  are  asked  to  advise 
the  management  of  such  company  in  this  connection  Draft 
a  concise  but  comprehensive  report  covering  the  following: 

(i)  Statistics  available  for  the  calculation  of  proper 
premiums  and  the  apphcabiUty  of  same  to  a  business 
to  be  conducted  in  America. 

(ii)  Factors  which  should  be  taken  into  account  in  deter- 
mining the  proper  premiums. 

(m)  Managerial  points  to  which  constant  attention  should 
be  given  after  the  issuance  of  this  class  of  business 
has  commenced. 
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Arenwald,  M. 
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laude) 
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Carvei*,  H.  C. 
fCoates,  B.  N. 
Cullinan,  C.  B. 
Dorweiler,  P. 
Frizell,  A.  B. 
Holmes,  J.  (Miss) 
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Moore,  S.  (Miss) 
Palmer,  G.  L.  (Miss)    (cum 

laude) 
Perkins,  S.  B. 
Pickering,  I.  M.  (Miss) 
Pike,  M^ 
Eussell,  E.  E.  (Miss)    (cum 

laude) 
Udy,  M.  A.  (Miss) 
Wilson,  W.  N. 
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Address  of  the  President,  Henry  Moir. 

AMBITION  AND  SOCIAL  SEEYICE. 

Our  society  is  pledged  to  progress  in  the  knowledge  of  certain 
branches  of  science  and  of  social  development;  there  is  no  stopping 
place  for  us  short  of  the  millennium.  Our  Transactions  and  libraries 
contain  in  summarized  form  the  work  of  our  predecessors,  so  that 
our  students  can  absorb  the  information  thus  bequeathed ;  and  start- 
ing with  this  store  of  accumulated  knowledge,  from  this  advanced 
point,  they  may  then  launch  themselves  forward  while  still  gov- 
erned by  vigorous  enthusiasm,  in  research  or  experiment  along  new 
and  undeveloped  lines.  Through  the  education  of  our  young  men 
in  the  best  thought  of  others,  we  hope  there  may  be  a  perennial 
germination  in  our  membership  of  the  elements  of  wisdom,  which 
may  be  defined  as  applied  knowledge. 

By  means  of  our  Educational  and  Examination  Committees,  our 
Committee  of  Eeview,  and  our  Legal  Notes,  we  keep  in  fairly  close 
touch  with  the  trend  of  thought  outside  ourselves.  Much  of  our 
work  is  done  through  these  and  other  committees;  yet  in  every 
branch  we  find  some  individual  as  the  leader.  The  heaviest  work 
falls  upon  the  chairman  of  the  committee  and  the  other  members 
assist  along  specific  lines  when  called  upon.  This  general  state- 
ment applies  less  to  the  Examination  Committee  where  the  work  is 
onerous,  of  a  definite  nature,  and  of  such  kind  that  it  may,  indeed 
must,  be  well  distributed.  There  is  no  desire  to  limit  the  number 
of  our  active  workers — on  the  contrary,  the  aim  of  the  Society  is  to 
encourage  everyone  to  help,  and  opportunity  is  always  knocking  at 
14  211 


212  AMIHTIOX    AND   SOCIAL    SERVICE. 

the  door.  Yet  somehow  the  condition  continues  as  it  always  has 
heen,  with  a  relatively  small  proportion  of  active  mcmhers  in  our 
midst  who  l)ecome  prominent  as  specialists.  In  like  manner,  the 
promotion  of  actuarial  science  in  original  ideas  which  appear  in  our 
Transactions  from  time  to  time  is  the  work  of  individuals,  and  of  a 
relatively  small  group. 

AVhen  we  cast  our  minds  back  on  the  past,  and  review  the  histor- 
ical development  of  life  insurance  legislation  in  this  country,  we 
find  tlie  important  points  marked  by  such  men  as  Elizur  Wright, 
and  more  recently  Charles  E.  Hughes,  both  of  whom  had  much 
influence  in  determining  the  status  of  life  insurance  in  relation  to 
the  laws  of  the  land.  Both  of  them  gathered  ideas  from  many 
sources,  sifted  them,  and  embodied  the  refined  product  in  the  laws, 
with  results  which  will  be  felt  far  into  the  future.  Both  made 
effective  some  advantageous  changes,  and  both  made  mistakes. 
When  we  deal  with  the  history  of  actuarial  science  w'e  in  like  man- 
ner find  men  of  outstanding  influence  and  prominence — such  men 
are  Price,  Bailey,  Homans,  Sprague,  and  King.  Nor  is  Actuarial 
Science  unusual  in  this  regard ;  for  outside  of  our  own  sphere  in  the 
general  progress  of  the  world,  our  minds  naturally  revert  to  indi- 
vidual leaders  in  great  movements ;  in  Literature,  in  Art,  in  States- 
manship, or  in  even  greater  degree  in  Eeligion — where  the  influence 
of  the  individual  is  more  pronounced  than  in  any  other  phase  of 
human  development.  In  ancient  days  Plutarch  wrote  history  by 
giving  a  record  of  the  lives  of  those  who  most  affected  the  world's 
progress.  Many  of  us  regret  that  so  few  of  the  histories  of  modern 
times  have  followed  this  great  precedent,  for  we  find  it  restful  to 
the  mind  to  read  or  hear  about  the  doings  of  men.  We  have  ever 
with  us  our  own  individuality;  we  are  ever  conscious  of  ourselves — 
far  more  so  than  we  possibly  can  become  of  anyone  outside  our- 
selves. We  therefore  find  inspiration  from  the  doings  and  thoughts 
of  others.  Past  generations  appeal  to  us  in  the  heroes  and  the 
leaders.  Peace  comes  when  our  thoughts  are  in  harmony  with 
those  of  people  we  admire.  A  gladsome  glow  fills  our  hearts  when 
we  read  of  actions  we  should  like  to  imitate.  Our  highest  aims  and 
ambitions  are  brightened  by  the  hope  of  a  warm  appreciation  from 
our  friends. 

Briefly  then,  in  spite  of  our  individuality,  of  the  inescapable  ego 
within  us,  we  find  a  mysterious  linking  of  our  thoughts  and  actions 
to  those  of  others — "  For  none  of  us  liveth  to  himself  and  no  man 
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dieth  to  himself."  Sometimes  we  can  scarcely  tell  which  is  the 
greater  influence — the  achievement  of  personal  ambition,  or  the 
warm  sympathy  of  friendship,  gained  by  sharing  our  blessings  and 
having  less  for  ourselves.  Luckily  we  are  not  always  tested  and 
tried  in  this  direct  way — nor  are  we  conscious  of  the  fact  that  this 
choice  lies  often  before  us. 

Consciously  or  unconsciously  there  has,  through  all  the  ages,  been 
a  continuous  conflict  between  physical  selfishness,  to  which  we  are 
all  prone,  and  our  community  spirit  of  helpfulness  towards  others. 
The  higher  intelligence  long  ago  reached  the  conclusion  that  hap- 
piness can  be  attained  only  if  personality  be  subservient  to  the  love 
of  others.  Then  too  so  little  is  accomplished  by  any  one  working 
for  himself  and  by  himself — so  much  if  we  move  in  hearty  combi- 
nation with  others  towards  a  goal  where  we  are  refreshed  by  the 
sympathy  of  friends  and  the  pleasure  of  attainment.  For  such 
attainments  mutual  confidence  and  esteem  are  first  requisites. 

It  is  not  surprising  then  to  find  that  in  this  age  there  have  been 
great  advances  in  community  effort  and  in  social  development.  We 
have  seen  the  growth  of  corporations  (railroad,  steamship,  tele- 
graph, etc.)  to  an  extent  undreamed  of  fifty  years  ago.  Conflict 
between  one  corporation  and  another  was  the  first  impulse,  but  a 
brief  trial  proved  this  to  be  wasteful.  In  self-defence  the  corpora- 
tions entered  into  agreements  and  combinations.  These  were 
feared  and  therefore  frustrated  by  legislators  who  passed  laws 
against  trusts  and  monopolies,  or  interpreted  old  laws  so  as  to 
revive  the  spirit  of  conflict — now  called  competition.  The  national 
warfare  now  in  progress  has  swept  all  these  crude  notions  of  legis- 
lation into  a  waste  heap. 

Coincident  with  the  growth  of  corporate  power  has  been  the  rise 
of  Trade  Unionism.  Craftsmen  found  they  could  improve  their 
standing  by  standing  together,  and  there  are  many  elements  in  their 
organizations  which  have  brought  about  a  betterment  of  the  con- 
ditions of  working  men.  Individual  trades  formed  unions  in  the 
first  place  and  rightly  found  it  a  duty  to  work  together  for  the  gen- 
eral good  of  the  men  in  their  trade.  They  brought  about  better 
wages,  shorter  hours,  and  more  healthful  conditions.  These  unions 
developed  into  larger  organizations,  and  finally  into  great  general 
Federations  of  Labor.  The  analogy  between  the  Unions  and  tlie 
Trusts  is  clear;  but  nothing  has  yet  been  attained  in  corporate  com- 
bination which  approaches  the  centralized  power  of  the  Federation 
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of  Labor,  We  have  licard  of  no  licsitation  hy  labor  leaders  in  form- 
ing such  federations — no  question  as  to  whetlier  they  are  right. 
But  corporate  combinations  have  been  marked  by  timidity  and  hesi- 
tation. Now  the  war  has  forced  a  merger  of  great  interests  which 
in  ordinary  times  would  have  been  indefinitely  postponed.  Rail- 
roads, shipping  interests,  postal  departments,  telephones,  tele- 
graphs, etc.,  are  all  in  one  combination.  Previous  events  pointed 
to  the  need  of  such  mergers;  yet  it  took  a  national  crisis  to  bring 
them  about.  Legislation  restricting  the  growth  of  trusts  and  com- 
binations, and  forcing  free  competition,  has  been  so  continuous  that 
the  absence  of  laws  or  regulations  controlling  the  actions  of  Labor 
is  truly  significant.  One  might  almost  suppose  that  workmen's 
organizations  have  grown  up  ideally  perfect,  so  that  national  cor- 
rection or  guidance  were  not  needed. 

The  strongest  weapon  in  the  hands  of  the  lal^or  union  is  the 
power  to  strike.  From  the  viewpoint  of  the  citizen  Avho  is  neither 
workman  nor  employer  we  may  readily  concede  the  right  of  any 
individual  to  work  or  not  as  he  pleases.  We  may  perhaps  even 
concede  to  workmen  in  certain  plants  or  smaller  industries  the 
right  to  strike  as  a  body ;  but  it  is  a  large  question,  open  to  serious 
dehate,  as  to  whether  any  great  industry  on  which  the  entire  nation 
depends  has  the  right  to  cease  working.  This  is  war — it  is  not  lib- 
erty. Apparently  there  has  been  no  broad-minded  attempt  on  the 
part  of  our  statesmen  to  bring  about  any  proper  regulation  of 
strikes  or  of  lockouts — both  of  which  become  matters  of  public  con- 
cern when  they  attain  a  certain  magnitude.  In  Canada  the  situa- 
tion is  not  quite  the  same,  since  strikes  affecting  public  utility 
corporations  are  regulated  to  a  certain  extent. 

Apart  from  this  important  side  issue,  and  apart  also  from  the 
pure  lawlessness,  sometimes  attributed  to  trade-unionism  but  which 
may  perhaps  be  set  down  as  exceptional  developments  having  noth- 
ing whatever  to  do  with  the  system,  we  find  that  these  bodies  often 
recommend  action  which  is  against  the  best  interests  of  the  nation 
as  a  whole.  For  example :  the  principle  that  none  but  union  men 
must  be  employed  may  seem  merely  a  test  of  strength  of  the  union ; 
but  it  is  a  doubtful  theory  when  viewed  in  relation  to  the  constitu- 
tional right  to  individual  liberty.  An  ordinary  and  sensible  read- 
ing of  the  Sherman  Law  indicates  that  it  applies  to  all  organiza- 
tions in  restraint  of  trade.  Yet  it  was  never  invoked  on  the  part 
of  the  people  against  labor  combinations. 
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But  one  of  the  worst  features  of  trade-unionism  is  the  suggestion 
that  all  must  share  and  share  alike;  that  not  only  must  wages  be 
the  same,  and  hours  of  labor  the  same,  but  also  that  production 
must  be  the  same.  The  basis  is  absolutely  unsound,  when  it  dis- 
courages a  capable  workman  from  putting  forth  his  best  efforts. 
It  is  the  individual  leader  who  raises  the  people  towards  his  level. 
Eestraint  of  individuality  makes  for  mediocrity.  If  the  amount  of 
work  is  restricted,  the  best  men  necessarily  suppress  themselves  so 
that  the  poorer  men  may  attain  equality.  Ambition  is  a  messenger 
from  Heaven  to  guide  man  on  his  path  of  progress,  although  like 
every  other  heavenly  visitor  its  mission  is  limited — governed  by 
temperance  and  love  of  high  principles. 

We  know  much  of  the  activities  and  daily  labors  of  the  bee  and 
the  ant,  but  little  or  nothing  of  their  mental  aspirations.  So  many 
of  them  seem  to  be  reduced  to  one  dead  level  of  activity  that  it 
seems  as  if  trade-unionism  has  been  rampant  in  their  colonies  for 
so  long  that  their  leaders  had  achieved  their  purposes!  The  Bol- 
sheviki  have  similar  aims.  Against  these  aims  and  principles  there 
must  be  a  revolt  of  the  strongest  individuals,  and  to  foster  develop- 
ment great  men  must  have  great  rewards.  Ambition  must  be 
stimulated — not  suppressed.  An  effective  organizer  is  deserving  of 
promotion  in  any  combination  with  which  he  may  be  connected, 
whether  it  be  a  trades  union  or  a  corporation.  Otherwise  he  will 
resign  and  organize  something  for  himself.  Efficiency  and  satis- 
fied ambition  go  hand  in  hand,  and  the  most  important  point  in 
efficiency  is  the  top.  It  is  there  that  intelligent  effort  has  most 
value.  We  read  lately  of  the  saving  of  about  five  millions  in  the 
salaries  of  presidents  and  other  railroad  officers;  about  the  same 
time  we  observed  that  the  wages  of  the  men  were  increased  roughly 
by  some  five  hundred  millions.  It  is  an  interesting  speculation  as 
to  whether  an  increase  in  the  effectiveness  of  the  officers,  even 
though  it  might  have  involved  an  increase  in  their  salaries,  would 
not  have  saved  part  of  the  tremendous  extra  cost  by  organizing  the 
work  so  that  it  could  be  done  by  fewer  men. 

Labor  unions,  like  individuals  in  other  walks  of  life,  too  fre- 
quently try  to  attain  their  objects  by  compulsion;  and  opinions 
forced  upon  others  are  but  lightly  held.  We  cannot  force  goodness 
on  people,  and  failure  in  the  attempt  is  harmful.  Moreover,  fanatic 
leaders  are  liable  to  hold  perverted  views  of  goodness — i.  e.,  what 
they  think  good  for  themselves  and  others.     We  ha^■e  seen  it  in  the 
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puritanism  of  Oliver  Croniwoirs  Koundheads  and  the  wild  orpy  of 
reaction  which  followed;  we  had  it  in  the  Blue  Laws  of  New  Eng- 
land which  were  inefTective,  doing  more  harm  than  good. 

Leaders  on  both  sides  come  within  two  extremes  of  classification: 
One  class  is  influenced  by  the  principle,  "  What  is,  is  right."  They 
are  called  conservative;  their  natural  bent  is  against  change;  they 
leave  things  as  they  are.  The  other  extreme  radically  shouts — 
"  What  is,  is  wrong — let's  change  it ! "  The  first  class  resists  all 
progress;  the  second  tries  a  constant  series  of  experiments,  and  if 
left  alone  would  make  headway  just  as  slowly  as  the  other,  with  the 
added  discomfort  of  a  restless  uneasiness.  The  forward  movement 
is  led  by  the  moderate  party  and  the  only  sound  view  is  the  inter- 
mediate one,  whereby  changes  are  brought  about  as  a  result  of 
growth,  stimulated  by  intelligence  and  foresight. 

The  great  men  who  lead  such  movements  stand  prominently  out 
from  their  fellows.  They  are  not  governed  by  general  opinions; 
they  think  for  themselves  apart  from  the  crowd;  they  distinguisl;i 
right  from  wrong  even  if  conventional  thought  leads  in  an  oppo- 
site direction.  In  this  they  differ  from  politicians,  who  are  guided 
by  the  thoughts  of  others  and  by  ready-made  opinions.  They 
gather  impressions  from  many  sources,  then  shout  loudly  for  the 
cause  proving  most  popular — carrying  the  crowd  with  them.  Un- 
fortunately it  is  only  in  occasional  instances  that  labor  leaders  pass 
beyond  this  class  and  attain  the  rank  of  statesmen. 

While  we  may  thus  distinguish  politicians  from  the  great  men  of 
the  world,  we  must  also  remember  that  he  who  leads  must  not  ad- 
vance too  far  ahead  of  his  following,  else  he  will  be  lost  to  them  and 
they  will  be  left  to  wander  aimlessly.  A  statesman  must  combine 
the  habit  of  individual  thought  with  the  qualities  of  a  politician,  so 
that  he  may  not  only  move  ahead  in  the  direction  which  he  believes 
to  be  right,  but  also  bring  the  people  with  him. 

"What  should  be  our  action  as  actuaries  in  the  midst  of  the  funda- 
mental changes  now  taking  place?  In  some  ways  the  most  com- 
fortable attitude  would  be  that  we  content  ourselves  with  the  con- 
solations of  philosophy ;  holding  a  kindly  feeling  towards  our  neigh- 
bors, doing  such  work  as  comes  immediately  before  us,  and  leaving 
the  future  to  the  Powers  above. 

But  we  are  all  trained  in  scientific  thinking;  we  find  that  some  of 
the  movements  are  based  upon  wild  theories,  while  the  plans  of 
operation  are  crudely  conceived.     Taxation  of  insurance  is  in  many 
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particulars  unjust,  and  discriminating.  The  tax  exemptions 
granted  to  Savings  Banks  and  Fraternal  Insurance  companies  should 
apply  to  all  mutual  companies,  and  in  this  class  should  be  included 
nearly  all  life  companies  even  if  they  have  nominally  a  capital  stock. 
The  basic  objects  of  the  organizations  are  the  same,  and  the  funda- 
mentals of  legislation  and  taxation  should  be  the  same.  If  one  is 
exempt  from  taxes  the  others  should  have  like  treatment ;  otherwise 
all  should  be  taxed  on  like  principles. 

The  insurance  now  in  force  on  the  lives  of  soldiers  and  sailors  in 
the  United  States  exceeds  the  total  insurance  carried  by  the  entire 
balance  of  the  population.  The  people  carry  a  great  part  of  the 
cost  of  the  Soldiers'  Insurance,  yet  they  refrain  from  taking  ade- 
quate protection  for  themselves.  Here  is  a  wide  field  for  activity 
and  development. 

We  find  an  insidious  suggestion  frequently  put  forth  that  all 
insurance  should  be  carried  by  the  Nation.  Scientific  guiding  is  one 
of  the  first  necessities  of  success  in  insurance.  But  political  in- 
surance managers  are  not  educated  on  scientific  lines,  nor  are  they 
always  actuated  by  motives  of  philanthropy.  Insurance  by  the  na- 
tion involves  investment  of  reserves  in  national  securities  at  low 
interest  rates,  with  a  resulting  cost  greater  than  that  of  well- 
managed  companies,  since  the  additional  interest  earnings  offset 
any  savings  in  expense.  Moreover  the  possibilities  of  improving 
life  insurance  service  are  immensely  less  than  many  of  the  agitators 
imagine.  This  movement  however  can  not  in  my  judgment  be  a 
war  measure ;  after  peace  reigns  the  questions  of  States'  Eights  and 
Privileges  will  resume  their  usual  importance  and  will  probably 
frustrate  any  such  attempt  if  seriously  made. 

The  difficulties  in  these  and  other  vital  questions  all  find  their 
origin  in  a  lack  of  accurate  information.  We  must  then  continue 
and  vigorously  expand  our  educational  service.  Our  aims  are  all 
towards  mathematical  accuracy  which  cannot  be  assailed,  and  our 
opinions  in  those  matters  where  judgment  is  necessary  should  run 
along  moderate  lines  to  avoid  extremes.  We  have  to  think  and  act 
as  individuals  and  examine  with  especial  care,  almost  with  sus- 
picion, those  theories  which  seem  to  be  accepted  most  readily  by  the 
masses — theories  which  are  picked  up  and  urged  by  politicians  to 
promote  plans  that  promise  popularity. 

In  following  this  course,  we  may  need  a  large  measure  of  fear- 
lessness in  upholding  the  lamp  of  Truth.    Sometimes  the  expression 
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of  an  ol)vious  l)ut  disaf^rcoahle  fact  is  met  by  the  charge  of  "  unpa- 
triotic 0])position."  Or  the  supjjorter  of  verity  is  accused  of  sel- 
fishness, or  his  motives  are  otherwise  impugned.  Such  accusations 
arc  disagrceal)lc — it  is  hard  to  submit  calmly  to  them,  although 
they  ultimately  react  on  the  accuser.  Yet  if  we  hold  duty  above 
personal  comfort  we  cannot  remain  silent  when  matters  are  under 
discussion  to  which  we  have  devoted  years  of  study  and  discussion. 
The  final  and  ultimate  cure  of  all  such  conditions  is  Education — 
ever  more  Education. 
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Ait  Analysis  of  Claims  for  Total  and  Per^^ianent 
Disability  Benefits. 


BY 


ARTHUR  HUNTER. 


At  the  present  time  it  is  difficult,  if  not  impossible,  to  make  com- 
parisons of  the  disability  losses  with  the  exposed  to  risk.  No  com- 
pany has  published  its  experience  by  this  scientific  method  and  it 
is  doubtful  whether  any  company  has  had  sufficient  experience  over 
a  long  enough  period  of  time  to  justify  confidence  in  the  results. 
We  must  therefore  be  content  for  the  present  to  analyze  the  infor- 
mation in  a  less  satisfactory  way,  recognizing  that  our  present 
knowledge  with  regard  to  the  causes  and  duration  of  disability,  and 
the  proportion  of  persons  who  recover,  is  imperfect. 

A  comparison  of  the  death  rates  according  to  ages  at  entry 
and  by  policy  years  of  two  well  established  companies  does  not 
usually  show  marked  variations,  but  a  comparison  of  approved 
claims  for  total  and  permanent  disability  benefits  according  to 
cause  of  disability  may  show  a  wide  difference  between  the  expe- 
rience of  the  two  companies.  A  table  of  the  proportion  of  claims 
by  causes  of  disability  is  therefore  not  of  much  value  unless  the 
methods  of  the  company  in  selecting  its  risks  and  in  acting  upon 
claims  for  disability  benefits  are  known.  The  proportions  of  the 
approved  claims  for  disability  under  the  various  causes  would  be 
affected  by  the  following  in  addition  to  the  obvious  effect  of  the 
length  of  the  period  over  which  the  benefits  have  been  granted  and 
the  age  after  which  disability  claims  are  not  allowed : 

1.  Whether  the  company  has  limited  insurance  with  disability 
benefits  to  certain  types,  or  has  granted  such  benefits  freely. 

2.  The  degree  of  liberality  governing  the  company's  decision  in 
admitting  claims. 

3.  Its  custom  with  regard  to  death  losses  under  which  the  in- 
sured might  properly  have  made,  but  did  not  make  a  claim  for 
disability  benefits. 

4.  Its  form  of  policy,  which  may  result  in  claims  being  deferred 
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until  immediately  before  the  anniver.-ary  as  an  earlier  application 
would  not  result  in  any  a<lvanta^'e. 

5.  Its  practice  of  granting  or  not  granting  disability  benefits  on 
policies  in  force  l)cf<jre  disability  benefits  were  introduced. 

G.  The  character  of  the  benefits  allowed  on  total  and  permanent 
disability. 

Examples  will  bring  out  the  foregoing  more  clearly. 

Under  (1),  the  proportion  of  claims  by  cause  of  disability 
would  1)0  affected  l)y  tbe  type  of  risks  to  which  this  benefit  was 
granted.  For  instance,  a  company  which  granted  disability  bene- 
fits to  persons  with  a  history  of  syphilis  would  be  likely  to  have  a 
larger  proportion  of  claims  from  paresis  and  locomotor  ataxia  than 
another  company  which  declined  such  risks.  Again,  one  com- 
pany might  have  a  higher  proportion  of  claims  for  tuberculosis 
than  another  company  because  the  former  granted  disability  bene- 
fits more  freely  to  young  persons  who  were  light  weight  and  had  a 
tubercular  family  history. 

Under  (2),  the  practice  of  the  companies  may  differ  materially 
with  regard  to  certain  diseases,  notably  tuberculosis.  Some  com- 
panies are  willing  to  approve  a  claim  as  soon  as  the  insured  has 
given  up  work  on  account  of  tuberculosis  and  has  put  himself  under 
treatment,  generally  at  a  sanatorium.  Other  companies  will  not 
admit  the  claim  until  the  disease  has  progressed  beyond  the  initial 
stage,  or  until  it  appears  that  the  insured  is  not  likely  to  recover. 
It  is  quite  possible,  therefore,  that  some  companies  may  have  twice 
as  large  a  proportion  of  claims  from  tuberculosis  as  other  equally 
well  managed  companies. 

Under  (3),  it  is  the  practice  of  at  least  one  company  to  inspect 
all  papers  in  connection  with  deaths  from  insanity,  and  if  an  appli- 
cation for  disability  benefits  could  have  been  made,  but  was  not, 
then  an  application  for  the  benefits  is  considered  to  have  been  made 
at  the  time  he  was  committed  to  a  hospital.  This  assumes  that  the 
insured  was  not  able  to  take  care  of  his  own  affairs  and  that  there- 
fore it  would  be  unfair  for  the  company  to  take  advantage  of  his 
inability  to  act  for  himself. 

Some  companies  provide  that  disability  benefits  shall  become 
operative  only  after  the  claim  has  been  approved:  while  in  others 
the  claim  is  dated  back  if  it  is  clear  that  the  insured  was  un- 
doubtedly disabled  and  did  not  make  an  application  at  an  earlier 
date  because  he  did  not  understand  the  terms  of  the  policy.     The 
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practice  of  some  companies  is  to  date  back  all  claims  on  behalf  of 
insane  persons  to  the  date  on  which  the  insured  became  insane, 
even  though  his  beneficiary  may  have  paid  the  premium  for  years 
after  that  date.  This  does  not  change  the  proportion  of  claims  by 
cause  but  increases  the  cost  to  the  Company. 

Under  (4),  the  policies  of  some  companies  permit  the  applica- 
tion to  be  made  for  the  benefit  at  any  time,  the  next  payment  of 
the  premium  to  be  waived  and  the  first  instalment  to  be  due  one 
year  after  the  claim  is  approved;  while  the  policies  of  other  com- 
panies provide  that  the  premium  will  not  be  waived  until  the  en- 
suing anniversary  and  the  payment  of  the  first  annuity  will  be 
made  one  year  after  that  anniversary.  In  the  latter  case  if  the 
insured  became  disabled  at  the  end  of  one  year  and  two  months 
under  a  quarterly  premium  policy,  there  would  be  no  advantage  in 
making  the  claim  in  the  case  of  a  disease  from  which  he  might  re- 
cover, until  a  few  days  before  the  end  of  the  second  year  of  his 
policy. 

Under  (5),  a  company  may  grant  total  and  permanent  disabil- 
ity benefits  of  a  liberal  type  to  new  policyholders,  but  refuse  to  add 
such  benefits  to  policies  issued  prior  to  the  adoption  of  the  new 
plans;  whereas  another  company  might  grant  the  waiver  of  pre- 
mium benefit  without  charging  therefor  to  all  policyholders  now 
under  the  age  of  60. 

Under  (6),  it  is  hardly  necessary  to  point  out  that  a  company 
which  limited  the  disability  benefits  solely  to  the  waiving  of  pre- 
mium might  have  different  proportions  of  claims  under  the  various 
causes  than  another  company  which  granted  disability  annuities, 
together  with  the  payment  of  the  face  of  the  policy  at  death.  The 
element  of  fraud  would  probably  be  less  important  in  the  former 
than  in  the  latter. 

As  an  example  of  the  differing  proportions  of  causes  of  disability 
the  experience  of  three  companies  has  been  selected : 

Company  "A"  began  to  issue  disability  benefits  in  1910  and  has 
had  about  650  allowed  claims. 

Company  "  B  "  began  to  grant  waiver  of  premium  benefits  in 
1914  to  all  policies,  old  or  new,  and  has  had  about  1,100  approved 
claims. 

Company  "  C  "  began  to  grant  disability  benefits  about  eighteen 
years  ago,  Imt  did  not  issue  many  policies  with  such  benefits  in 
the  early  years.     It  has  had  about  125  approved  claims. 
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Causes  ok  Disability.    Pekcentaoe  to  Total  Claims 

(Lives). 

Cauaca  or  Dl.sablllty 

Co.  "A." 
Per  Cent. 

Co.  "  D." 
Per  Cent. 

Co.  "C." 
Per  Cent. 

'i'ulxTf'ulo.si.s.  .    . 

4r) 
23 
6 
4 
4 
3 
2 
2 

1 

1 
9 

31 

23 

14 

3 

2 
1 
5 
2 
G 

i 
12J 

30 
31 

7 
4 

j 

4 

1 

16 

In:  iiiiity  iind  paresis 

Paralysis  .  . 

Accident  . 

Cancer  and  tumor 

Heart  disease 

Blindness 

Rhcumat  ism 

Lofomotor  ataxia 

Bripiht's  disease 

Otlier  causes 

It  is  evident  from  the  foregoing  that  in  the  early  experience  of 
Company  "A"  tuberculosis  is  the  chief  cause  of  disability,  and  that 
its  proportion  varies  widely  in  the  three  companies.  This  does  not 
involve  a  criticism  of  any  of  the  companies  as  the  underlying  reasons 
are  undoubtedly  satisfactory.  A  subdivision  behveen  Insanity  and 
Paresis  was  not  made  because  there  is  no  certainty  that  the  proper 
classification  was  always  made  in  the  early  stages  of  the  disease 
when  the  cause  of  disability  was  given. 

The  time  over  which  these  benefits  have  been  offered  to  the  public 
has  a  vital  bearing  on  the  proportion  of  claims  from  the  various 
causes.  A  company  which  had  been  granting  these  benefits  for  the 
last  five  years  would  have  a  higher  percentage  of  claims  from 
tuberculosis  than  another  company  operating  under  precisely  the 
same  conditions  but  which  had  been  issuing  policies  with  disability 
benefits  for  twenty  years.  On  the  other  hand,  the  percentage  of 
claims  from  cancer  would  be  lower  in  the  former  than  in  the  latter. 

The  marked  differences  in  the  percentages  of  disabilit}'  claims 
from  paralysis  and  locomotor  ataxia  are  partly  due  to  the  methods 
of  selection,  partly  to  the  age  of  the  disability  experience,  and 
partly  to  the  procedure  of  Company  "B,"  which  made  its  disabil- 
ity benefits  retroactive  to  all  policyholders  without  payment  of 
premium.  The  high  percentage  from  blindness  in  Company  "  B  " 
was  largely  due  to  the  last  mentioned  cause,  as  many  policyholders 
had  been  accepted  in  the  past  with  impaired  vision  who  would  not 
be  granted  disability  benefits  under  new  insurance  at  the  pres- 
ent time. 

There  was  no  other  disease  than  those  listed  which  caused  as 
much  as  1  per  cent,  of  the  claims  in  all  three  companies.     In  one 
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Company  both  diabetes  and  spinal  diseases  caused  slightly  over  1  per 
cent,  of  the  total  claims,  but  not  in  the  other  companies.  In  Com- 
pany "B,"  "nervous  affections"  caused  3  per  cent,  of  the  claims, 
and  it  is  possible  that  some  of  such  cases  were  included  by  Com- 
panies "A"  and  "C"  with  "mental  disability"  under  the  head- 
ing of  "Insanity,"  or  were  included  in  the  very  small  percentage 
of  cases  from  neurasthenia. 

Tuberculosis. 

An  analysis  of  the  tuberculosis  claims  under  Company  "  A  "  may 
be  of  interest.  The  first  investigation  was  made  with  regard  to 
the  weight  of  the  insured  at  the  time  of  application  for  insurance. 
As  it  was  not  feasible  to  make  a  comparison  of  claims  with  exposed 
to  risk,  the  following  table  of  percentages  was  prepared : 

Disability  Claims  Due  to  Tuberculosis. 

Percent,  of  Total 
Percentage  Departure  from  Average  Weight.  Claims. 

11  per  cent,  and  more  underweight 16% 

6  per  cent,  to  10  per  cent,  underweight  23 

Average  to  5  per  cent,  underweight 38 

I  per  cent,  to  5  per  cent,  overweight 12 

6  per  cent,  to  10  per  cent,  overweight   7 

II  per  cent,  and  more  overweight  4 

100 

It  will  be  noted  that  the  distribution  by  weight  is  not  in  acord- 
ance  with  the  normal  distribution,  but  this  is  to  be  expected,  as  the 
death  rate  from  tuberculosis  among  light-weight  persorts  is  much 
greater  than  among  those  who  are  overweight.  A  distribution  of 
the  claims  according  to  the  insured's  age  at  date  of  claim  shows 
that  50  per  cent,  of  the  total  claims  were  among  underweights 
below  31  years  of  age. 

While  the  largest  number  of  claims  result  from  tuberculosis,  it 
may  not  have  such  a  serious  financial  influence  as  other  diseases, 
such  as  insanity,  because  the  duration  of  disability  under  the  former 
may  be  short.  With  a  view  to  determining  this  matter,  the  tubercu- 
losis claims  which  had  been  in  existence  a  sufficient  length  of  time  to 
give  reliable  results  were  analyzed,  and  it  was  found  that  the  dura- 
tion of  disability  was  about  two  years.  Fully  20  per  cent,  of  tlie 
insured  died  in  the  calendar  year  in  which  the  disability  claim 
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was  approved,  and  15  per  cent,  in  the  suceccidinfr  calendar  year.  A 
small  percentage  recovered  in  the  calendar  year  in  which  the  dis- 
ability claim  was  approved,  Ijut  20  per  cent,  recovered  before  the 
end  of  the  second  calendar  year.  Within  two  and  a  half  years 
after  the  claim  was  approved  three-fourths  of  the  insured  had 
either  died  or  recovered  from  tuberculosis.  This  experience  must 
be  considered  as  that  of  an  individual  company,  and  not  necessarily 
typical,  for  reasons  already  stated. 

In  considering  the  effect  of  tuberculosis  on  the  cost  to  the  com- 
pany of  disability  benefits  it  should  be  remembered  that  at  the 
younger  ages  the  disability  claims  must  necessarily  be  principally 
from  that  cause.  An  analysis  of  the  death  losses  appearing  in 
Volume  II  of  the  Medico-Actuarial  Mortality  Investigation,  and 
also  the  experience  of  Company  "A,"  show  tliat  the  other  causes 
of  death  at  young  ages  do  not  generally  involve  a  lingering  illness ; 
at  these  young  ages  deaths  are  principally  duetto  typhoid  fever, 
pneumonia,  appendicitis,  Bright's  disease,  accident  and  suicide. 
Some  of  the  accidents,  of  course,  would  result  in  total  and.  perma- 
nent disability. 

Insanity. 

Under  "Insanity"  have  been  included  paresis,  melancholia  and 
mental  debility.  Such  a  group  is  heterogeneous,  and  therefore 
the  average  duration  would  be  of  little  value.  We  might,  for  ex- 
ample, expect  cases  of  paresis  to  terminate  by  death  sooner  on  the 
average  than  those  of  dementia  praecox.  It  may  be  interesting, 
however,  to  mention  that  of  the  claims  in  Company  "A"  which 
had  been  approved  three  or  more  years  ago,  about  30  per  cent,  were 
on  persons  who  are  still  insane.  Of  the  total  claims  for  insanity, 
paresis,  melancholia  and  mental  debility,  26  per  cent,  terminated 
in  death,  20  per  cent,  by  recovery,  and  54  per  cent,  are  still  on  the 
books. 

Causes  of  Disability  Among  Women. 

Company  "  A  "  limits  disability  benefits  to  women  who  are  earn- 
ing their  own  livelihood — principally  spinsters.  The  number  of 
cases  of  disability  involved  slightly  more  than  fifty  lives.  It  is  in- 
teresting to  note,  that  the  proportion  of  approved  claims  from 
tuberculosis  was  practically  the  same  as  for  men, — namely,  42 
per  cent.,  against  45  per  cent,  for  men;  while  that  from  insan- 
ity was  the  same  for  both  sexes, — namely,  23  per  cent.     There 
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were  not  enough  cases  from  other  causes  to  make  it  worth  while  to 
specify.  No  claims  were  approved  on  account  of  accident,  but  there 
were  several  from  goitre. 

Eecovery  feom  Disability. 

Of  the  total  cases  in  Company  "A"  on  which  claims  had  been 
approved  one  year  or  more  prior  to  the  date  of  this  investigation  26 
per  cent,  had  recovered.  This  does  not  include  cases  where  the 
company  was  informed  that  the  insured  had  recovered  but  had  be- 
come disabled  again  before  the  next  premium  became  due.  The 
high  percentage  of  recoveries  indicates  the  liberality  of  the  com- 
pany in  considering  applications  for  disability  benefits.  (It  seems 
anomalous  to  talk  about  recovery  from  permanent  disability;  we 
should  rather  refer  to  such  cases  as  those  which  have  not  proved 
permanent. ) 

The  cases  of  recurrence  of  disability  after  recovery  were  8  per 
cent,  of  the  total  recoveries,  but  these  were  all  cases  in  which  the 
men  had  recovered  a  sufiicient  length  of  time  before  recurrence  of 
disability  to  have  paid  a  premium  to  the  company. 

Claims  not  Approved. 

It  is  rather  interesting  to  notice  that  in  20  per  cent,  of  the  claims 
presented  to  Company  "  A "  the  policy  did  not  contain  any  dis- 
ability benefit,  or  the  disability  was  manifestly  not  within  the 
meaning  of  the  policy  provisions,  the  sickness  being  undoubtedly 
of  a  temporary  nature.  In  about  15  per  cent,  of  the  other  cases 
the  claimants  never  completed  the  proofs  as  they  realized  that  the 
cases  were  not  within  even  a  very  liberal  definition  of  total  and  per- 
manent disability.  The  number  of  remaining  cases  which  were  not 
approved  by  the  company  was  comparatively  small.  The  proof  that 
the  insuring  public  are  being  honestly  dealt  with  is  that  the  super- 
vising authorities  in  a  recent  investigation  did  not  find  any  cases 
rejected  which  seemed  to  them  should  have  been  approved,  and  that 
the  company  in  a  period  of  eight  years  has  not  had  a  single  dispute 
which  has  resulted  in  a  trial  in  court.  Notwithstanding,  therefore, 
the  fears  which  were  originally  expressed  regarding  the  difficulty  in 
settlement  of  claims,  there  seems  to  be  very  little  real  difliculty  in 
determining  the  causes  which  presumably  would  result  in  total  and 
permanent  disability. 
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Katio  of  Actual  to  Extected  Disability  Claims. 

A  recent  investigation  oH  the  experience  of  Company  "A" 
showed  that  the  ratio  of  actual  to  expected  disability  claims,  using 
Hunter's  Disability  Talrlos  (ultimate)  as  a  basis,  was  89  per  cent. 
If  the  first  year's  experience  were  excluded,  the  ratio  would  be 
about  100  per  cent.  This,  however,  is  not  unfavorable,  as  there 
are  two  other  factors  which  must  be  seriously  considered, — namely, 
the  rate  of  recovery  from  disability,  and  the  death  rate  among  dis- 
abled lives.  A  company  may  have  (through  a  liberal  interpreta- 
tion of  "total  and  permanent  disability")  a  distinctly  higher  ratio 
of  actual  to  expected  claims  than  100  per  cent.,  but  it  would  prob- 
ably also  have  a  high  rate  of  recovery  from  disability.  In  a  well 
managed  company  which  has  a  high  percentage  of  claims  from 
tuberculosis  it  is  likely  that  its  ratio  of  actual  to  expected  disability 
claims  may  be  100  per  cent,  but  there  should  be  other  favorable 
features, — namely,  a  high  rate  of  recovery,  and  a  short  period  on  the 
average  before  death:  both  of  these  conditions  appeared  in  the  ex- 
perience of  Company  "A."  A  high  death  rate  among  the  dis- 
abled lives  would  not  of  course  increase  the  total  death  rate  of  the 
company. 

SELECTIOISr  OF  ElSKS. 

In  the  early  stages  of  an  innovation  like  the  granting  of  dis- 
ability benefits  it  is  somewhat  rash  to  draw  deductions  from  the 
limited  data  available.  This  is  especially  true  when  it  is  consid- 
ered that  most  of  the  foregoing  experience  is  based  on  "waiver  of 
premium"  on  disability;  W'hile  many  companies  are  now  paj'ing 
disability  annuities  of  10  per  cent,  annually,  or  1  per  cent,  monthly, 
of  the  face  of  the  insurance,  and  in  addition  are  paying  the  face  of 
the  policy  at  death  or  at  the  maturity  of  the  endowment  period. 

The  outstanding  feature  of  the  tables  of  causes  of  disability  is 
tlie  high  proportion  of  disability  from  tuberculosis.  This  must  be 
expected  at  the  young  ages.  In  general  it  may  be  said  that  the 
companies  are  declining  to  grant  disability  benefits  of  the  present 
liberal  type  to  young  men  who  are  underweight  and  have  a  family 
record  of  tuberculosis;  or,  in  some  instances,  to  young  men  who 
are  very  light  weight  even  though  they  do  not  have  a  family  record 
of  tuberculosis. 

With  regard  to  insanity,  the  companies  are  generally  following 
the  practice  of  not  granting  disabilitj''  benefits  to  applicants  who 
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have  shown  any  mental  weakness  in  the  past,  or  to  those  with  a 
strong  family  taint  of  insanity.  On  account  of  the  much  longer 
period  over  which  disability  annuities  are  payable  in  the  case  of 
insanity  than  of  tuberculosis,  the  former  is  the  more  serious  con- 
dition. 

It  is  evident  from  an  analysis  of  the  causes  of  disability  that  such 
effects  of  syphilis  as  locomotor  ataxia  and  paresis  have  caused  a  dis- 
tinctly larger  percentage  of  claims  in  some  companies  than  in 
others.  The  lesson  seems  to  be  that  there  is  a  distinct  increase  in 
the  hazard  and  in  the  cost  of  disability  benefits  when  applicants 
with  a  history  of  syphilis  are  granted  such  benefits. 

Unfortunately,  the  causes  of  disability  do  not  enable  us  to 
answer  some  questions  which  are  brought  up  at  the  present  time. 
For  example :  Is  there  a  distinct  increase  in  the  risk  on  account  of 
one  of  the  applicant's  eyes  having  been  lost,  or  seriously  impaired  ? 
Is  there  a  marked  increase  in  the  accident  rate  as  the  result  of  loss 
of  one  leg,  so  that  disability  benefits  cannot  be  granted  at  normal 
rates  to  applicants  so  maimed?  These  questions  cannot  probably 
be  answered  until  one  or  more  companies  have  taken  sufficient  of 
such  risks  to  find  by  experience  the  additional  cost,  if  any,  of  the 
disability  benefits. 
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Valuation  of  Bond  Holdings  of  a  Life  Insurance 

Company. 


BY 


FREDEEICK  H.  JOHNSTON. 


The  question  of  the  method  of  valuing  the  hond  holdings  of  a  life 
insurance  company  is  at  all  times  important,  but  at  the  present 
time,  in  view  of  the  low  market  values,  it  is  especially  so  and  must 
receive  careful  consideration  before  the  close  of  the  year.  It  is 
therefore  in  order  to  take  a  general  view  of  the  matter  to  pave  the 
way  for  some  reasonable  solution  to  the  problem. 

Formerly  it  was  the  universal  practice  of  reporting  bonds  on  the 
basis  of  market  values  as  of  December  31,  but  it  is  obvious  that  the 
use  of  momentary  values  is  not  always  a  proper  measure  of  the  real 
condition  of  a  company  whose  obligations  are  long  term  contracts. 
In  this  connection  it  might  be  pointed  out  that  the  bonds  are  also 
long  term  contracts  and  that  the  essential  fact  is  not  their  imme- 
diate values  but  the  fundamental  security  as  to  their  ultimate  ful- 
filment. Apart  from  this  fact  is  the  artificial  effect  of  fluctuating 
values  on  the  apparent  earnings  of  a  company  from  year  to  year, 
showing  a  profit  or  loss  as  the  case  may  be. 

These  facts  were  recognized  in  the  State  of  New  York  in  1909, 
when  a  law  was  passed  permitting  the  use  of  the  amortized  values 
of  bonds  not  in  default  as  to  interest  as  a  measure  of  their  values 
and  prescribing  that  in  finding  such  values  the  cost  value  should  be 
taken  as  a  starting  point.  Since  that  time  many  companies  have 
taken  advantage  of  this  plan  and  some  states  adjust  the  annual 
statements  of  all  companies  reporting  to  them  on  this  basis.  On  the 
other  hand,  for  one  reason  or  another,  many  companies  have  stuck 
to  the  market  value  basis.  In  the  past  five  years,  however,  there 
have  been  two  notable  instances  (at  the  end  of  1914  and  1917) 
where  the  market  values  used  were  not  in  accordance  with  the  ac- 
tual selling  price. 

With  these  facts  in  mind  it  is  instructive  to  note  the  combined 
values  on  different  bases  of  several  New  York  companies  for  the 
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past  five  years.     These  values  on  the  basis  of  $1,000  are  given  in 
the  followinsr  table: 


Year. 

Par  Values. 

Book  Values. 

Market  Values. 

Amortized  Values. 

1913 

1,000 

978 

909 

975 

1914 

1,000 

974 

*914 

964 

1915 

1,000 

968 

902 

957 

1916 

1,000 

966 

912 

959 

1917 

1,000 

964 

*885 

956 

*  Departmental  Values. 

In  view  of  the  arbitrary  values  of  1914  and  1917  the  market 
value  fluctuations  are  not  so  great  as  would  have  been  the  case 
had  they  been  in  accordance  with  actual  sales.  The  amortized 
values  are  necessarily  more  regular,  but  exhibit  what  at  first  thought 
might  be  unexpected  changes.  When  it  is  remembered,  however, 
that  these  values  in  accordance  with  the  legal  provision  are  based 
on  cost  it  is  apparent  that  the  more  recent  purchases  in  a  low 
market  would  tend  to  reduce  the  average. 

Another  feature  of  the  question  might  here  be  noted,  and  that  is 
that  its  importance  varies  directly  as  the  ratio  of  bond  holdings  to 
total  assets.  For  instance,  in  the  case  of  the  companies  on  whose 
returns  the  various  values  quoted  above  are  based  their  bond  hold- 
ings are  over  50  per  cent,  of  the  total  assets,  so  that  a  variation  of 
ten  points  in  the  market  value  would  make  a  difference  of  approxi- 
mately 5  points  in  the  total  surplus,  whereas,  if  they  constituted 
only  25  per  cent,  of  the  assets  the  change  in  surplus  would  only 
be  half  as  great. 

From  what  has  been  said  it  is  manifest  that  the  amortization 
method  avoids  some  of  the  difficulties  of  fluctuating  values,  but,  as 
already  pointed  out,  the  statutory  provision  permitting  the  use  of 
this  method  goes  back  to  the  original  cost  and  the  changing  over 
to  its  use  would  cause  an  abnormal  condition  in  the  case  of  any 
company  heretofore  using  the  so-called  market  value  basis. 

The  figures  above  quoted  show  that  at  the  end  of  1917  there 
was  a  difference  of  71  points  between  the  amortized  values  and  the 
market  values,  so  that  in  the  case  of  a  company  changing  its  basis 
its  apparent  progress  would  be  a  distortion  of  the  facts.  It  would 
seem,  therefore,  that  to  meet  the  situation  a  system  which  would 
cause  less  disturbance  should  be  devised.  Such  system  should  also 
be  one  which  Avill  obviate  the  necessity  of  any  future  adjustment. 
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Incidental  to  the  subject  and  as  an  aid  in  working  out  a  con- 
crete case  which  will  be  given  later  the  following  table  has  been 
prepared.  This  table  shows  the  proportion  of  bonds  included  in 
the  above  calculations  which  mature  in  each  decade  in  the  present 
century: 

Period.  Percent.  Maturing. 

Up  to  1919  1G.07 

1920-1929  44.43 

1930-1939  8.35 

1940-1949  10.54 

1950-1959  10.45 

1960-1969  2.96 

1970-1979  21 

1980-1989  1.16 

1990  and  after   5.83 

lOOTOO 

The  average  time  to  maturity  is  slightly  under  twenty  years. 

In  considering  a  possible  solution  to  the  whole  question  there  are 
two  circumstances  to  be  remembered : 

First,  that  a  precedent  was  created  at  the  end  of  1914,  at  which 
time  the  Stock  Exchange  was  closed  and  the  values  authorized 
were  as  of  June  30  of  that  year,  and  again  at  the  end  of  1917, 
though  the  Stock  Exchange  was  not  closed,  the  National  Conven- 
tion of  Insurance  Commissioners  "recognized  the  probability  that 
the  participation  of  the  United  States  in  the  "World  War  would 
affect  the  bond  and  stock  markets  to  such  an  extent  that  market 
quotations  on  any  fixed  date  would  not  represent  the  real  values  on 
standard  securities."  A  committee  appointed  for  the  purpose  de- 
cided "  to  prepare  the  values  by  adding  together  the  market  values 
as  of  November  1,  1916,  February  1,  May  1,  August  1  and  No- 
vember 1,  1917,  and  dividing  them  by  five  enter  the  results  in  the 
book  as  the  proper  values  to  be  allowed  as  of  December  31,  1917." 

Second,  the  legal  provisions  in  some  states  permitting  the  use  of 
the  amortization  method.  The  following  States  have  such  a  pro- 
vision: California,  Connecticut,  Maryland,  Massachusetts,  New 
Jersey,  New  York,  Oregon,  Pennsylvania,  Wisconsin.  This  pro- 
vision is  substantially  the  same  in  each  state  and  describes  the 
method  of  amortization,  using  the  purchase  price  if  not  in  excess 
of  the  then  market  value  as  a  starting  point,  and  also  excluding 


VALUATION    OF   BOND   HOLDINGS.  231 

any  bonds  in  default  as  to  principal  or  interest.  With  the  excep- 
tion of  Connecticut  the  section  of  the  law  on  this  subject  also  pro- 
vides that  a  corporation  may  return  such  bonds  at  their  market 
value  or  their  book  value,  but  in  no  event  at  an  aggregate  value 
exceeding  the  aggregate  of  the  values  calculated  according  to  the 
rule  prescribed. 

The  statutory  provision  for  amortization  supplies  a  sound  prin- 
ciple for  ascertaining  the  values,  but  falls  short  of  meeting  the  pres- 
ent condition  by  fixing  the  purchase  price  as  the  initial  amortiza- 
tion value,  and  hence  involving  a  violent  change  in  going  from  the 
market  value  basis.  It  supplies  however  a  hint  which  is  helpful  in 
the  proviso  that  book  or  market  values  may  be  used  if  not  in  excess 
of  amortized  values.  The  proposition  which  suggests  itself  is  to 
find  a  set  of  values  (which  might  be  called  "^  amortized  market 
values  of  1917")  following  the  principle  of  amortization  but  avoid- 
ing any  shock  by  taking  some  other  starting  point  than  the  orig- 
inal purchase  price.  The  logical  starting  point  would  obviously 
be  the  values  used  at  the  end  of  1917.  The  result  would  be  a  set 
of  values  thereafter  free  from  any  abnormal  fluctuations  and  always 
well  within  the  statutory  amortized  values.  This  method  would 
also  have  the  further  advantage  that  the  amortized  market  value 
of  a  bond  purchased  prior  to  the  end  of  1917  would  be  the  same 
at  the  same  point  of  time  by  whatever  company  it  was  held; 
whereas,  under  the  regular  amortization  plan  it  has  different  values 
at  the  same  point  of  time  according  to  its  original  cost.  Of  neces- 
sity all  new  purchases  would  have  to  be  amortized  from  cost  value. 
As  concrete  examples  of  this  proposition  two  cases  have  been  worked 
out.  One  of  a  bond  bought  at  a  premium  and  one  bought  at  a 
discount,  each  having  about  eighteen  years  to  run,  which  is  slightly 
less  than  the  average  time  to  maturity  of  present  bond  holdings  as 
shown  earlier  in  this  paper. 

The  bond  purchased  at  a  premium  was  a  5  per  cent,  bond,  ma- 
turing January  1,  1937,  for  which  $1,086  was  paid  in  1910.  Its 
regular  amortized  value  on  December  31,  1917,  was  $1,071,  while 
its  market  value  by  the  five-point  method  was  $920,  and  its  quoted 
value  was  $820. 

The  bond  purchased  at  a  discount  was  a  4  per  cent,  bond  matur- 
ing October  1,  1936,  for  which  $843  was  paid  in  1908.  Its  regu- 
lar amortized  value  on  December  31,  1917,  was  $881,  while  its 
market  value  by  the  five-point  method  was  $730,  and  its  quoted 
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value  was  $010.  The  aecr)ini)anyin;,'  diagrams  represent  the  values 
of  both  bonds  graphically,  giving 

1.  Regular  amortized  values  to  maturity ; 

2.  Departmental  market  values  December  'M,  11)13  to  1917; 

3.  Actual  market  values  December  31,  1013  to  li)17; 

4.  Proposed  amortized  market  values  from  December  31,  1917. 
The  diagram  shows  at  a  glance  the  great  variations  of  market 

values,  the  regularity  of  the  proposed  method  as  from  December 
31,  1917,  and  also  shows  that  such  proposed  values  are  always  well 
within  the  statutory  amortized  value. 
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Note  on  Moetality  by  Habits  Eepresentation. 


PERCY   H.  EVANS. 


The  experience  here  submitted  is  the  result  of  an  attempt  to 
classify  insured  lives  by  amount  and  kind  of  alcoholic  beverages 
used  as  indicated  by  the  answers  given  to  the  following  tj^pical  ques- 
tions in  the  applications  for  insurance :  (a)  If  you  use  wine,  spirits, 
malt  liquors  or  other  alcoholic  beverages,  state  kind  used  and  how 
much  in  any  one  day  at  the  most?  (6)  How  frequently  do  you 
use  the  amount  stated?  (c)  If  you  use  them  daily,  weekly  or 
monthly,  state  kind  and  average  for  the  past  two  years?  (d)  Have 
you  used  any  of  them  to  the  extent  of  intoxication  during  the  past 
ten  years?     (e)  If  a  total  abstainer  how  long  have  you  been  so? 

The  material  was  grouped  under  four  definitions  which  must  be 
construed  broadly  as  indicated  by  the  sub-heads  consisting  of  rul- 
ings made  in  the  course  of  classification.  It  is  believed  that  while 
nearly  all  users  take  various  forms  of  alcoholic  drinks  on  occasion 
there  is  a  tendency  to  favor  some  particular  kind,  brewed,  fer- 
mented or  distilled.  It  will  be  noted  that  group  "B"  (Moderate 
Users)  consists  as  nearly  as  may  be  of  those  whose  statements  in- 
dicated that  their  consumption  was  less  than  Anstie's  physiolog- 
ical limit  of  1>4  ounces  of  absolute  alcohol  per  diem.  The  classi- 
fication was  as  follows : 

A,  Total  Abstainers,  exclusive  of  a  small  number  where  the 
period  of  abstinence  was  short  and  the  cases  were  classified  in  ac- 
cordance with  previous  habits,  for  the  most  part  in  "  B." 

B.  Moderate  Users. — Users  of  wine  only,  not  exceeding  four 
glasses  of  light  or  three  of  heavy  wine  daily. 

Beer  or  light  ale,  not  daily  or  more  than  three  in  any  one  day 
at  most. 

Porter  or  heavy  ale,  not  daily  or  more  than  two  in  any  one  day 
at  most. 
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Li;,']it  wine,  not  daily  or  more  than  four  in  any  one  day  at  most. 
Heavy  wine,  not  daily  or  mf>re  than  three  in  any  one  day  at  most. 
Whiskey,  hrandy,  etc.,  not  daily  or  more  than  two  in  any  one  day 
at  most. 

Daily,  one  glass,  either  beer  or  wine  or  whiskey, 

C.  Regular  Beer  Drinkers. — Persons  taking  four  or  more  glasses 
of  beer  or  ale  in  any  one  day,  or  five  or  more  a  week,  or  a  daily 
use  of  one  or  more. 

Eegular  ))eer-drinkers  who  also  take  wine  or  whiskey  occasion- 
ally, but  not  enough  for  class  "D." 
No  "  wine  only  "  cases  in  this  group. 

D.  Regular  Spirit  DrinTcers. — Whiskey,  brandy,  gin,  etc.,  daily, 
or  three  or  more  "  in  any  one  day  at  most." 

Wine  daily,  five  glasses  light  wine,  four  of  heavy,  or  more. 
Two  glasses  which  may  be  either  whiskey,  wine  or  beer  daily. 

Without  doubt  many  criticisms  may  justly  be  made  of  this  class- 
ification. Any  two  persons  going  over  the  material  would  in- 
evitably disagree  as  to  a  considerable  percentage.  Groups  "C" 
and  "  D "  contain  cases  excluded  from  "  B "  and  were  generally 
more  liberal  users.  The  relatively  small  numbers  in  "C"  and 
"  D  "  suggest  the  weight  given,  to  the  habits  statement  in  selection 
and  the  general  results  indicate  that  no  admittedly  heavy  drinkers 
were  taken.  Notwithstanding  the  evident  difficulties  of  classifica- 
tion on  the  plan  outlined  it  is  believed  that  the  groups  are  fairly 
homogeneous  and  represent  real  differences.  The  experience  sup- 
ports this  view  in  so  far  as  the  rates  of  mortalit}'  vary  in  a  con- 
sistent manner. 

There  is  a  notion  extant  that  as  the  rate  of  alcohol  consumption 
increases  there  follows  an  increasing  tendency,  exclusive  of  any 
conscious  misrepresentation,  to  underestimate  the  amount.  If  so 
the  fact  must  be  considered  in  interpreting  statistics  on  the  subject 
since  the  farther  we  go  from  the  abstainer  class  the  greater  is  the 
element  of  misrepresentation  and  the  less  accurately  do  the  classi- 
fications represent  the  facts.  A  relatively  bad  result  in  the  group 
approximating  the  company's  limit  of  allowable  consumption  does 
not  necessarily  prove  that  such  limit  is  too  high  but  may  indicate 
that  the  inevitable  percentage  of  excessive  drinkers  accepted  has 
been  unequally  distributed,  to  the  detriment  of  the  unsatisfactory 
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class  in  question.  Excessive  drinkers  rarely  claim  to  be  abstainers, 
hence,  it  is  submitted,  the  higher  mortality  among  temperate  users 
may  be  due  to  an  infusion  of  risks  impaired  by  habits  and  not  to 
the  absolute  eifect  of  alcohol  in  definite  quantities  within  the  com- 
pany's limit. 

It  is  commonly  assumed  that  the  consumption  of  alcohol  among 
those  who  use  it  at  all  tends  to  increase  with  age.  It  would  per- 
haps be  more  accurate  to  say  that  the  individual  rate  of  consump- 
tion is  extremely  variable.  In  this  particular  the  use  of  alcohol 
differs  from  other  consumption  habits  and  the  difference  is  im- 
portant. Among  those  who  are  free  users  at  the  younger  ages 
the  individuals  who  become  excessive  drinkers  find  an  offset  in 
those  who,  with  the  maturity  of  their  intelligence,  materially  re- 
duce or  eliminate  their  indulgence.  On  the  other  hand  free  users 
observed  in  the  middle  ages  of  life  possibly  include  a  larger  pro- 
portion of  cases  that  graduate  into  the  excessive  class  and  a  smaller 
proportion  whose  habits  improve.  The  outstanding  consideration  is 
the  instability  of  this  habit  in  consequence  of  which  a  classification 
based  on  representations  made  at  the  time  of  application  can  tell 
us  very  little  of  the  influence  of  a  given  alcohol  consumption  on 
longevity.  The  general  reader  must  therefore  be  warned  that  noth- 
ing better  than  broad  inferences  concerning  the  effects  of  alcohol 
can  be  drawn  from  data  based  on  original  applications  where  the 
subsequent  histories  have  not  been  traced  and  periodical  re-classi- 
fication made  on  some  significant  basis. 

The  following  experience  covers  286,393  policies  issued  by  The 
N'orthwestern  Mutual  Life  Insurance  Company,  1885  to  1900  in- 
clusive, during  which  period  the  policies  contained  not  only  a  war- 
ranty but  a  so-called  "temperance  clause"  providing  that  if  the 
insured  became  habitually  intemperate,  or  so  far  intemperate  as  to 
induce  delirium  tremens,  the  Company  might  cancel  the  policy 
during  the  insured's  lifetime.  From  December  1,  1889,  to  August 
1,  1900,  the  restriction  was  limited  to  five  years.  This  clause  and 
the  knowledge  of  competing  agents  as  to  the  Company's  strictness 
doubtless  explains  the  relatively  large  proportion  (95  per  cent.) 
classed  as  abstainers  and  moderate  users. 
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Experience  of  The  NoRTinvE.s'reKN  Mutual  Lira  Insurance  Co.    286,392 

PouciES   ISSUED  1885-1900.    Exposed  to   1915.    Classified  by 

Answers  to  Questions  concerning  Use  of  ALConoLic 

Beverages. 


By  Ago  at  laguo. 

By  Policy  Years. 

Ages  at  I.S.1UC.       Artwill  tASSCS. 

1 

Per  Cent,  of  Ac- 
tual to  Expected. 

Policy 
Year. 

Actual  Loaacs. 

Per  Cent,  of  Ac- 
tual to  Expected. 

Amer.  |  M.-A. 

Amer.  {  M.-A. 

Group  "A." 
(168,756  Policies,  15,722  Deaths.) 

15<o29.  .. 
30  to  39... 
40  to  49. . . 
50  to  59. . . 
60  and  over 

$  7,114,600 

10,506,800 

10,890,000 

6,990,000 

1,491,200 

50.3 

57.0 
69.0 
73.5 
87.1 

86.4 
85.3 
84.2 
79.8 
90.4 

1st 
2d 
3d 
41  h 
5th 

6th  and 
later 

$  1,563,700 
1,531,600 
1,454,300 
1,483,600 
1,489,600 
29,469,800 

43.3 
50.1 
49.0 
51.8 
53.0 
66.6 

89.1 
80.1 
75.7 
77.8 
78.0 
85.4 
■ 

Total 

$36,992,600 

62.1  1    84.3 

Group  "B." 
(102,268  Policies,  12,239  Deaths.) 

15  to  29... 
30  to  39. . . 
40  to  49.  . . 
50  to  59.  .  . 
60  and  over 

$  4,942,400 

11,858,300 

14,022,700 

9,609,000 

1,740,800 

59.4 
68.5 
79.4 
84.2 
78.3 

102.3 

102.8 

97.5 

91.5 

81.7 

1st 
2d 
3d 
4th 
5th 

6th  and 
later 

$  1,506,300 
1,418,800 
1,445,000 
1,599,500 
1,716,700 
34,486,900 

46.1 
49.3 
51.0 
57.5 
62.1 
81.3 

92.7 
77.1 
76.8 
83.8 
88.5 
100.9 

Total 

$42,173,200     74.1 

97.2 

Group  "  C." 
(13,387  Pohcies,  1,739  Deaths.) 

15  to  29. . . 
30  to  39... 
40  to  49. . . 
50  to  59.  . . 
60  and  over 

$     745,200 

1,744,400 

1,759,500 

1,200,400 

154,500 

66.7 
73.6 
91.9 
99.6 
97.6 

114.6 
110.6 
113.3 
108.8 
102.2 

1st 
2d 
3d 
4th 
5th 

6th  and 
later 

$      171,200 
177,700 
148,400 
231,600 
221,100 
4,654,000 

44.0 
51.3 
43.7 
69.6 
66.9 
92.6 

89.9 
81.7 
67.2 

103.7 
97.5 

117.7 

Total 

$  5,604,000 

82.8  '  111.3 

Group  "D." 
(1,981  PoUcies,  369  Deaths.) 

15  to  29.  . . 
30  to  39. .. 
40  to  49. . . 
50  to  59.  .. 
60  and  over 

$       48,500  '    53.1 
434,000      9S.S 
609,800    103.0 
640,900    106.4 
182,000    143.5 

91.2 
149.3 
128.1 
116.1 
161.1 

1st 
2d 
3d 
4th 
5th 

6th  and 
later 

$      125,700 

105,200 

80,100 

91,300 

79,300 

1,439,600 

115.5 

108.1 

S4.7 

98.5 

S5.8 

105.0 

214.9 
158.7 
119.3 
134.2 
113.4 
124.1 

Total 

$  1,921,200  i  103.4 

128.9 

Grand  total 

$86,691,000     69.3 

92.4 
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Some  Remarks  on  the  War  Clause. 


ALEXANDER  T.   MACLEAN. 


There  is  probably  no  feature  of  the  policy  contract  which  has 
received  so  much  consideration  during  the  past  year  as  the  ""War 
Clause."  As  a  somewhat  natural  consequence,  questions  with  ref- 
erence to  this  clause  have  found  their  way  into  the  examinations 
of  our  Society,  and  a  reading  of  the  answers  submitted  indicates 
that  a  discussion  of  the  War  Clause  would  be  valuable  at  least  to 
the  students,  even  at  the  risk  of  presenting  the  subject  from  a  some- 
what elementary  point  of  view. 

Further,  we  have  in  this  particular  clause  something  which  is  so 
much  a  compromise  between  theory  and  practice  that  the  student  is  a 
little  apt  to  be  carried  away  with  the  theoretical  aspect  of  the  case 
and  fail  to  take  into  account  the  point  of  view  of  the  insuring  public 
who  see  the  war  clause  in  an  altogether  different  light. 

The  primary  object  of  a  life  insurance  company  is  to  provide  a 
sum  of  money  upon  the  death  of  each  of  its  members.  This  simple 
provision  is  the  basis  of  every  life  insurance  contract,  and  it  is  the 
one  provision  upon  which  the  credit  of  life  insurance  must  ulti- 
mately stand  or  fall.  The  benefit  is  given  in  consideration  of  a 
payment  by  the  insured  commonly  known  as  the  premium.  Life 
insurance  premiums,  being  based  on  an  experience  in  which  all 
normal  hazards  of  life  have  had  full  play,  will  cover  all  such  normal 
hazards.  These  include  what  might  be  called  minor  catastrophes, 
such  as  the  death  claims  resulting  from  fires,  floods,  earthquakes, 
etc.  Events  such  as  these,  while  to  a  certain  extent  abnormal, 
nevertheless  occur  from  time  to  time,  and  the  lives  lost  under  such 
circumstances  are  not  lives  selected  to  be  the  subject  of  insurance 
because  of  a  special  liability  to  such  hazards,  but  constitute  a  gen- 
eral group  of  the  population  without  distinction  as  to  sex,  age, 
physical  health,  or  any  other  feature. 

The  element  of  war  service,  however,  introduces  quite  another 
factor,  and,  generally  speaking,  much  of  the  insurance  which  wc  are 
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called  upon  to  issue  during  war  time  is  upon  specially  selected 
lives  who  are  exposed  to  the  dangers  of  war  service,  or  at  least 
liable  to  be  called  for  some  such  service.  It  is  thus  evident  that 
the  extra  hazard  arisin.cr  from  disasters,  such  as  have  just  been 
indicated,  is  of  an  entirely  different  nature  from  that  introduced 
by  the  selection  of  specified  individuals  on  whose  lives  insurance  is 
to  be  issued  after  the  declaration  of  war.  There  is  no  element  of 
protection  in  the  ordinary  premium  rate  to  meet  the  hazards  of 
war  service,  and  it  therefore  becomes  necessary  to  protect  the  com- 
pany in  time  of  war  against  the  possible  excessive  loss  from  war 
service. 

The  war  clause  is  the  basis  of  this  protection,  and  thus  becomes  a 
very  important  feature  of  the  policy  contract.  Eoughly  speaking, 
the  ordinary  war  clause  provides  that  if  the  insured,  within  a  cer- 
tain period,  shall  engage  in  military  or  naval  service,  it  shall  be 
necessary  for  him  to  pay  some  extra  premium,  or  in  the  absence  of 
such  payment  the  insurance  protection  shall  be  limited  during  war 
service  and  may  be  entirely  discontinued. 

The  Period  of  Eestriction. 

The  first  question  that  suggests  itself  is,  therefore :  Within  what 
period  after  the  issue  of  a  policy  should  restriction  exist  on  account 
of  war  service?  In  July,  1916,  the  Association  of  Life  Insurance 
Presidents,  through  a  committee  of  company  officials,  recommended 
the  adoption  of  a  war  clause  providing  that  the  risk  of  military  or 
naval  service  would  not  be  assumed  during  the  first  ten  years  from 
the  date  of  issue  of  the  policy.  The  clause  was,  however,  not  gen- 
erally adopted,  and  as  far  as  the  writer  is  aware,  appeared  in  the 
contract  of  only  one  prominent  company.  The  war  clause  sug- 
gested by  the  Presidents'  Association  was  presumably  based  upon 
the  idea  of  providing  more  or  less  permanent  protection  against  war 
hazard,  without  regard  to  any  individual  war  and  without  special 
reference  to  the  present  conflict.  Prior  to  the  war  the  policies  of 
a  great  many  companies  contained  war  restrictions,  but  in  view  of 
the  feeling  of  the  average  man  tliat  war  was  something  exceedingly 
improbable,  and  in  fact  might  be  entirely  ignored,  the  Avar  clause 
was  not  a  serious  factor  from  the  point  of  view  of  our  agency  de- 
partments. Today,  however,  war  clauses  are  carefully  examined 
by  the  insuring  public,  and  a  war  clause  with  as  long  a  restricted 
period  as  ten  years  might  raise  considerable  practical  difficulties. 
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At  the  present  time  what  the  individual  company  desires  is  imme- 
diate protection,  and  it  would  seem  as  though  a  restricted  period  of 
five  years  would  meet  the  case. 

All  of  the  wars  of  recent  times  have,  from  the  point  of  view  of 
an  insurance  company,  had  peculiar  features  of  their  own  which 
would  affect  different  companies  in  different  ways.  The  class  of 
business  which  a  company  has  been  writing  will  undoubtedly  have 
some  effect  on  its  attitude  towards  war  service  and  an  English 
actuary  has  remarked  of  this  gigantic  conflict  that  each  phase  of 
the  war  has  presented  new  problems  and  even  given  rise  to  changes 
in  the  rate  of  mortality.  Those  companies  which  confine  their 
business  exclusively  to  the  United  States  cannot  consider  them- 
selves, as  regards  this  war,  in  the  same  position  as  the  European 
companies.  We  are  all  aware,  for  example,  of  the  extent  to  which 
the  population  in  Great  Britain  has  been  "  combed  out "  to  provide 
fighting  material,  but  it  is  almost  inconceivable  that  it  should  be 
necessary  for  the  United  States  to  use  so  much  of  its  man-power. 
It  would  be  exceedingly  foolish  to  be  over-optimistic  in  a  matter 
such  as  this,  but  it  seems  to  me  that  our  position  here  in  the  United 
States  is  a  very  different  one  from  that  of  the  corresponding  insti- 
tution in  Europe,  and  to  mention  only  one  aspect  of  the  case,  the 
war  policy  of  the  life  insurance  company  of  the  United  States  can 
surely  be  based  on  a  smaller  proportion  of  the  insurance  population 
becoming  engaged  in  active  war  service. 

There  are  several  factors  in  the  actual  carrying  on  of  our  busi- 
ness which  in  themselves  make  for  protection  in  the  matter  of  war 
clauses.  In  the  first  place,  the  war  clause  may  be  changed  at  any 
time,  at  least  as  far  as  new  insurance  is  concerned,  and  a  new  clause 
substituted  which  meets  as  far  as  possible  the  new  conditions  which 
have  arisen.  The  average  age  at  which  insurance  is  taken  is  much 
in  excess  of  the  ages  at  which  men  are  taken  for  the  most  hazardous 
war  service,  and  further,  the  larger  amounts  are  written  at  the  older 
ages,  thiis  lowering  the  possibilities  of  financial  strain.  The  pro- 
portion of  married  men  among  insured  lives  is  undoubtedly  higher 
than  among  the  population  as  a  whole,  and  the  tendency  has  always 
been  to  take  single  men  first,  for  reasons  which  need  not  be  dis- 
cussed here.  Again,  as  has  been  shown  repeatedly,  the  rate  of  dis- 
continuance is  higher  at  the  younger  ages  at  entry  than  at  the 
older,  so  that  if  in  any  given  year  of  issue  the  average  age  of  the 
policies  when  taken  were  40,  then  five  years  later  the  average  would 
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prohaljly  be  in  excess  of  45.  Every  year  of  the  contract's  duration 
carries  the  policyholder  a  little  further  away  from  possible  military 
service. 

On  the  other  hand,  it  would  be  desirable  from  the  strictly  safe 
point  of  view  to  have  as  long  a  restricted  period  as  possible,  but  in 
the  opinion  of  the  writer,  as  a  result  of  the  education  which  the 
insuring  pul)lic  has  had  on  this  subject  we  must  get  along  with  the 
shortest  restrictive  period  which  we  deem  to  be  safe  rather  than 
with  a  longer  period  which  would  remove  all  hazard  whatsoever. 

The  following  table  may  be  of  interest  as  a  matter  of  record,  and 
shows  in  the  case  of  73  American  companies  the  term  of  the  re- 
stricted period  in  the  event  of  military  or  naval  service: 

2  years   4  companies 

5  years  40  companies 

8  years   1  company 

10  years  4  companies 

Continuous  restriction  24  companies 

The  group  having  the  continuous  restriction  consists  of  three 
prominent  Canadian  companies  and  a  group  of  the  younger  com- 
panies of  the  United  States.  Some  of  these  latter  companies  do 
not  cover  the  war  risk  at  all,  but  simply  make  a  refund  of  pre- 
miums paid  if  the  insured  should  die  as  a  result  of  military  or 
naval  service. 

Perhaps  a  word  might  be  said  as  to  the  practice  of  these  com- 
panies that  exclude  the  war  risk  altogether.  "V\Tiile  this  is  doubt- 
less intended  to  be  a  measure  of  safety,  it  does  not  entirely  protect 
the  company,  for  the  reason  that  not  all  of  the  effects  of  war  mor- 
tality are  felt  during  the  actual  period  of  war  service.  At  the  close 
of  the  war  some  policyholders  at  least  will  return  to  civil  life  ma- 
terially impaired  and  the  companies  W'hich  have  treated  war  service 
as  above  described  will  suffer  certain  extra  mortality  for  which  they 
have  received  no  compensation  whatsoever.  On  the  other  hand,  a 
company  which  has  charged  an  extra  premium  during  war  service 
may,  in  calculating  the  refund  at  the  close  of  the  war,  make  some 
allowance  for  the  general  impairment  of  those  policyholders  who 
return,  and  thus  secure  a  certain  amount  of  protection  against  this 
post-war  extra  mortality.  It  is  of  course  impossible  to  say  whether 
this  will  or  will  not  be  a  material  matter,  but  theoretically  at  least, 
therein  lies  the  particular  weakness  of  this  type  of  war  clause. 
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The  Sekvice  Coveeed. 

The  next  question  that  arises  is  the  nature  of  the  service  to  be 
covered  by  the  war  clause,  and  at  this  point  another  clause  in  the 
policy,  namely,  the  incontestability  clause,  has  to  be  kept  in  view; 
In  the  insurance  laws  of  all  of  the  States  of  the  Union,  with  the 
possible  exception  of  Alabama,  the  incontestability  clause  makes  an 
exception  in  favor  of  military  or  naval  service  in  time  of  war,  and 
this  raises  the  question  as  to  what  actually  constitutes  military  or 
naval  service.  It  might  at  first  appear  that  everyone  who  went  to 
war,  in  whatever  capacity,  could  be  classified  as  engaging  in  mili- 
tary or  naval  service.  Many  of  those  who  go  to  the  front,  however, 
are  not  engaged  in  actual  physical  fighting.  We  have,  for  exam- 
ple, war  correspondents,  moving  picture  operators,  members  of  the 
Eed  Cross,  Y.  M.  C.  A.,  and  other  similar  services.  We  have,  at 
home,  people  working  in  munition  factories,  who  are  certainly  en- 
gaged in  hazardous  occupation  of  a  military  nature.  Even  in  the 
case  of  aeronautic  and  submarine  service  we  find  that  it  cannot 
always  be  assumed  that  such  work  constitutes  military  or  naval 
service.  In  fact  the  following  ruling  has  been  made  by  the  Insur- 
ance Commissioner  of  the  State  of  Ohio : 

"  The  '  standard  provision '  law  of  Ohio  provides  that  life  insurance 
policies  issued  in  this  State  shall  be  incontestable  after  two  years, 
except  for  two  things  and  two  things  only,  viz. :  non-payment  of 
premiums  and  violation  of  the  provisions  relating  to  military  and 
naval  service  in  time  of  war.  Red  Cross  service,  aeronautics,  sub- 
marine  service  and  worh  in  munition  factories  are  not  necessarily 
included  in  military  and  naval  service.  Eeferences  to  such  service 
should  be  limited  to  the  first  two  years  of  the  policy  during  which 
time  the  policy  is  contestable.  After  two  years  the  company  is  not 
permitted  to  pay  less  than  the  face  of  the  policy  in  case  of  death 
from  Eed  Cross  service  or  aeronautics  or  submarine  service,  or  work 
in  munition  factories  provided  of  course  that  all  premiums  required 
by  the  company  have  been  paid  by  the  insured  up  to  the  time  of 
death." 

It  is  difficult  to  understand,  however,  what  submarine  or  aero- 
nautic service  would  not  be  directly  controlled  by  the  military  or 
naval  authorities.  With  regard  to  the  auxiliary  services,  however, 
the  incontestability  clause  undoubtedly  operates  as  a  restriction. 
The  result  of  this  has  been  that  many  companies  have  provided 
special  clauses  to  meet  the  case  of  Eed  Cross  and  allied  sen-ices, 
and  in  such  case  the  limitation  of  service  has  been  confined  to  a 

16 
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})eri()(l  of  two  years  from  the  date  of  issue  of  the  policy  so  as  to 
conform  to  the  incontestahility  clause. 

It  will  be  noted  that  the  exception  in  favor  of  military  or  naval 
service  is  qualified  by  the  phrase  "in  time  of  war,"  which  qualifi- 
cation presumably  was  intended  to  prevent  the  application  of  the 
clause  to  any  ca.se  where  the  insured  as  a  member  of  the  army  or 
navy  and  followin^j;  that  occupation  died  in  times  of  peace.  One 
insurance  commissioner  ha.s,  however,  construed  this  phra.^e  to 
mean  that  if  a  man  receives  a  wound  in  actual  war  service  and  does 
not  die  until,  say,  three  months  after  the  cessation  of  hostilities, 
the  company  is  not  protected  by  the  war  clause  because  the  insured 
did  not  die  "  in  time  of  war."  This  view,  however,  has  not  been 
accepted  by  the  insurance  commissioners  as  a  body,  and  the  war 
clause  sugfTCsted  by  the  commissioners  gives  the  company  protec- 
tion for  six  months  after  war  service. 

The  entrance  of  our  country  into  the  war  has  brought  into  being 
many  groups  of  individuals  who  have  taken  up  military  training  of 
some  sort.  For  the  companies  that  charge  an  extra  premium  for 
service  within  the  United  States,  the  military  status  of  such  men 
has  been  a  little  difficult  to  determine.  The  recent  Students'  Army 
Training  Corps  may  be  taken  as  an  illustration.  Here  we  have  a 
young  man  who  comes  under  the  operation  of  the  Selective  Service 
Act.  He  is  sent  to  college,  and  at  the  end  of  each  quarter  his  record 
is  examined  and  he  may  be  transferred  to  any  one  of  the  following 
places : 

1.  A  Central  Officers'  Training  Camp. 

2.  A  Non-commissioned  Officers'  Training  School. 

3.  A  school  where  he  is  enrolled  for  further  intensive  work  in  a 

specified  line  for  a  limited  specified  time. 

4.  The  vocational  training  section  of  the  Corps  for  technical 

training  of  military  value. 

5.  A  cantonment  for  duty  with  troops  as  a  private. 

The  student  under  these  circumstances  receives  while  in  college 
the  regular  pay  of  a  private,  but  it  would  scarcely  be  fair  to  charge 
him  any  extra  premium  until  he  has  been  transferred  from  college. 

The  company  with  which  I  am  connected  has  taken  the  position 
that  wherever  a  man  leaves  his  regular  mode  of  life  and  employ- 
ment, takes  the  oath  of  allegiance,  accepts  a  commission,  or  enlists, 
he  has  then  become  engaged  in  military  or  naval  service  within  the 
meaning  of  our  war  clause,  and  an  extra  premium  is  immediately 
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payable.  All  such  rules  must,  of  course,  be  construed  with  the 
facts  of  any  particular  case  in  view,  and  there  are  many  special 
cases  which  arise  in  practice. 

Service  Inside  and  Outside  op  the  United  States. 

The  Presidents'  Association  war  clause,  previously  referred  to, 
provided  for  a  possible  extra  premium  for  service  either  within  or 
outside  of  the  United  States.  It  has  been  the  general  practice  in 
Canada  and  Great  Britain  to  charge  an  extra  premium  only  for 
service  outside  of  the  national  boundaries  of  those  countries,  except 
that  as  far  as  Canada  is  concerned,  the  United  States  has  usually 
been  included  within  the  free  area.  According  to  a  recent  insur- 
ance publication,  of  76  representative  American  companies,  33 
charge  an  extra  for  all  service,  while  43  companies  charge  for 
foreign  service  only.  There  is,  of  course,  something  to  be  said  for 
each  method,  and  which  is  the  more  desirable  must  be  a  matter  of 
opinion  of  the  individual  company  concerned. 

The  company  with  which  I  am  connected  has  written  insurance 
under  both  forms  of  war  clause  and  we  have  found  that  the  clause 
providing  for  an  extra  premium  for  all  service  is  the  more  satis- 
factory working  plan,  mainly  of  course  because  of  the  smaller  extra 
premium  required,  and  also  because  of  other  practical  advantages 
hereinafter  discussed.  It  does  not  by  any  means  follow  that  that 
would  be  the  experience  of  every  company  but  that  has  at  least 
been  our  experience. 

It  has  been  said  that  one  of  the  essentials  of  good  taxation  is 
that  the  tax  should  be  easy  to  collect  and  I  think  it  at  least  de- 
sirable that  this  same  principle  should  apply  to  the  extra  war 
premium.  The  extra  premium  charged  for  all  service  will  ordi- 
narily be  less  than  would  be  necessary  if  such  extra  were  payable 
only  by  those  going  on  foreign  service.  In  the  first  place,  tliere- 
fore,  the  smaller  amount  of  cash  payment  necessary  is  in  itself  an 
assistance  in  collection,  because  such  smaller  premium  is  more  in 
proportion  to  the  financial  status  of  the  applicant  than  the  larger 
extra  premium  required  for  foreign  service.  Our  extra  premium, 
as  is  the  case  with  several  otber  companies,  is  at  present  at  the  rate 
of  $37.50  per  $1,000  per  annum,  while  the  most  common  premium 
charged  for  service  outside  is  probably  $100.  This  larger  premium 
seems  to  the  insured  very  high  in  proportion  to  the  regular  pre- 
mium under  his  contract.     Pie  does  not  consider  the  material  extra 
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risk  involved  and  indeed  it  is  diflieult  for  him  to  appreciate  the 
necessity  of  this  large  premium.  He  finds  it  a  severe  strain  on  his 
finances  to  meet  the  extra  charge  and  the  result  often  is  that  the 
policy  is  discontinued.  It  may,  from  some  points  of  view,  he  a 
good  thing  for  the  company  to  be  relieved  of  this  extra  hazard  by 
the  discontinuance  of  the  contract,  but  such  policies  are  generally 
of  very  recent  date  and  their  discontinuance  represents  some  cer- 
tain loss  to  the  company.  In  many  cases,  too,  the  necessity  of  dis- 
continuing the  insurance  gives  rise  to  dissatisfaction  and  the  com- 
pany concerned  is  unjustly  criticized. 

An  extra  charge  for  all  service  commences  at  a  time  when  the 
insured  is  still  within  the  United  States,  and  it  is  thus  possible  to 
get  into  direct  communication  with  him  without  any  great  delay. 
He  can  make  arrangements  for  the  payment  of  his  extra  premium, 
and  the  assistance  which  correspondence  or  a  personal  interview 
may  be  to  the  insured  at  this  time  in  advising  him  as  to  how  he 
may  pay  his  extra  premium  is  of  great  value  to  all  concerned.  If 
there  are  any  documents  to  be  signed,  the  insured  is  within  reach, 
the  commencement  of  the  extra  premium  payments  is  easily  inaug- 
urated and  arrangements  made  so  that  payments  may  be  continued 
after  he  has  left  the  United  States.  It  seems  to  me  that  the  date 
when  the  insured  leaves  the  United  States  is  psychologically  a  bad 
time  to  assess  an  extra  premium.  He  is  naturally  much  concerned 
with  other  things  which  appear  to  him  at  least,  more  important  than 
his  life  insurance.  Those  upon  whom  he  might  depend  to  make 
arrangements  for  the  payment  of  the  premium,  and  who  are  gen- 
erally near  relatives,  are  probably  a  little  upset  at  his  departure, 
and  even  if  the  soldier  has  been  in  camp  for  some  time,  his  going 
overseas  is  a  new  phase  in  the  matter  of  his  military  service  and 
probably  at  no  time  does  his  patriotic  sacrifice  loom  larger  in  the 
eyes  of  his  friends.  In  most  cases  the  fact  that  an  extra  premium 
is  payable  under  the  contract  is  entirely  forgotten,  and  in  cases 
where  the  company  has  been  duly  advised,  the  notice  calling  for 
what  appears  to  be  a  large  extra  premium  does  not  come  at  a  very 
opportune  time.  It  is  scarcely  necessary  to  enlarge  on  this  phase 
of  the  matter.  Further,  the  date  of  any  particular  soldier's  leaving 
is  ordinarily  unknown  until  a  very  few  days  before  he  leaves  the 
country  and,  as  above  indicated,  the  matter  of  such  extra  premium 
is  generally  forgotten,  making  the  subsequent  collection  and  corre- 
spondence all  the  more  difficult  because  of  the  distance  between  the 
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insured  and  the  Home  Office  and  the  general  uncertainties  of  mail 
service  in  war  time. 

On  the  other  hand,  the  opinion  has  been  expressed  that  with  a 
smaller  premium  charge  for  service  both  inside  and  outside,  policy- 
holders who  do  not  consider  they  are  running  a  very  great  risk  will 
not  advise  the  company  as  to  this  service  or  pay  the  premium. 
Those  who  believe  they  are  liable  to  incur  the  extra  hazard  and 
probably  see  foreign  service  will  willingly  pay  the  smaller  extra, 
and  in  the  extreme  case  the  result  would  be  that  the  company  would 
be  on  the  risk  of  foreign  service  at  an  extra  premium  smaller  than 
necessary.  Some  selection  might  of  course  be  exercised  against  the 
company  in  this  respect,  but  it  does  not  seem  likely  that  in  practice 
there  would  be  enough  of  such  selection  to  have  any  financial  effect 
on  the  company. 

The  charging  of  an  extra  premium  for  service  outside  only  does 
away  with  most  of  the  difficulties  of  deciding  what  does  and  what 
does  not  constitute  war  service  in  the  case  of  men  in  training  camps, 
vocational  schools,  etc.  Further,  if  the  military  policy  of  the  Gov- 
ernment, as  far  as  the  present  war  is  concerned,  is  to  have  but  a 
short  period  of  training  within  the  United  States  and  to  send  the 
troops  overseas  as  soon  as  possible,  then  there  would  be  little  pro- 
tection to  the  company  in  the  smaller  premium  for  all  service,  as 
such  smaller  premium  would  be  inadequate,  taking  into  account 
the  short  period  within  which  the  insured  would  remain  within  the 
United  States. 

Possibly  a  more  vital  question  than  all  those  hitherto  discussed  is 
the  necessity  of  an  extra  charge  for  service  within  the  United 
States.  Those  in  favor  of  an  extra  premium  for  all  service  hold 
that  there  is  an  additional  hazard  even  in  camp  life  at  home.  The 
general  unfamiliarity  of  the  recruit  with  his  new  conditions  intro- 
duces some  degree  of  extra  hazard,  and  it  is  very  likely  tliat  men 
who  are  set  to  guard  entrances  to  tunnels,  who  are  engaged  in  the 
testing  of  guns  and  ammunition,  and  who  do  other  similar  work, 
are  liable  to  meet  with  accidents  of  various  kinds.  The  Journal  of 
the  American  Medical  Association  has  been  publishing  weekly  re- 
ports of  the  sickness,  and  to  some  extent  the  mortality,  experience 
in  the  various  camps,  and  the  following  tables  derived  from  these 
figures  may  be  of  interest: 
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T.AI'.LIO    1. 

Annual  Dkath  liATK  teb  10,000  for  (.'jhitain  Diseases, 
All  Ages  Combined. 


Troopa  In  the 
United  States 

Y«rar  KiiilInK 
Auk.  31,  I9I8. 

All  L;amps. 

United  StaKsa  Ccnsiu  BtatUtlcs. 

1013. 

1014. 

1015. 

Piicuiiioiii.'i 

Meningitis 

40.1 

7.2 

1.7 

.6 

.6 

.2 

13.2 
1.0 

14.8 
1.3 

12.7 

.9 

14.7 

.7 

13.3 

.7 

14.6 

.5 

.4 

1.2 

Tuberculosis 

Measles 

Scarlet  fever . 

Typhoid  fever 

.9 

1.8 

.7 
1.5 

The  above  causes  of  death  do  not,  of  course,  include  all  the  dis- 
eases from  which  people  die,  but  as  far  as  the  camps  are  concerned 
it  will  be  observed  from  Table  II  that  they  constitute  the  majority 
of  the  causes  of  death,  and  that  pneumonia  alone  accounts  for 
approximately  two  thirds  of  the  total  death  rate  from  disease. 
Comparisons  with  the  census  statistics  can  only  be  made  in  a  very 
broad  sense.  The  census  statistics  include  people  of  all  ages,  both 
males  and  females.  They  include  people  in  all  degrees  of  health 
and  physical  infirmity,  whereas  the  troops  in  camp  are  practically 
all  young  men  who  have  recently  been  medically  examined  and 
unquestionably  constitute  a  physically  superior  section  of  the  popu- 
lation. In  the  circumstances,  therefore,  further  comment  is  un- 
necessary. 

The  following  table  shows  the  annual  death  rates  for  disease 
only : 

TABLE   II. 

Annual  Death  Eate  per  10,000. 

Disease  Only. 

All  troops 63.7 

Divisional   camps    66.2 

Cantonments    73.4 

Departmental  and  other  troops   51.6 

Aviation  camps   39.5 

Highest  rate  camp   192.3 

Lowest  rate  camp    16.7 


In  the  United  States  Life  Tables:  1910— Male  Lives,  the  an- 
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nual  death  rate  given  at  age  25  is  57.1  per  10,000  per  annum. 
This  rate  is  based  on  the  mortality  experienced  in  the  ten  original 
registration  states  and  the  District  of  Columbia.  The  annual 
disease-only  death  rate  for  all  troops  shown  above,  63.7,  corre- 
sponds with  the  total  male  death  rate  from  all  causes  at  age  281/2 ; 
the  figures  in  the  highest  rate  camp  corresponding  to  age  531/2. 

The  death  rate  from  all  causes  for  all  troops  is  not  available  but 
the  following  table  shows  the  differences  in  certain  military  sections 
of  the  country  and  these  will  indicate  generally  the  excess  mortality 
due  to  causes  other  than  disease. 

TABLE  III. 

Annual  Death  Eate  per  10,000. 


Military  Department 

All  Causes. 

Disease  Only. 

Difference. 

Northeastern 

42.6 
37.1 
50.3 
5.5.0 
49.8 
38.0 
70.8 
195.0 
22.2 

32.6 
28.2 
45.1 
49.8 
36.4 
31.7 
39.5 
192.3 
16.7 

10.0 
8.9 
5.2 
5.2 

13.4 
6.3 

31.3 
2.7 
5.5 

Eastern             .    .         

Southeastern    .       

Central 

Southern 

Western 

Aviation  camps 

Highest  rate  camp 

Lowest  rate  camp                  

Exclusive  of  the  Aviation  camps  where  the  accident  rate  is  nat- 
urally high,  the  difference  between  the  death  rate  from  all  causes 
and  the  death  rate  from  disease  only  in  the  various  camps  ranges 
from  1.6  to  11.7  per  10,000.  The  figures  in  the  various  military 
departments  presumably  include  the  rates  of  accident  and  disease 
from  the  aviation  camps  located  within  these  departments. 

The  Journal  previously  mentioned  has  also  published  from  week 
to  week  what  is  called  the  "  non-effective  rate  per  thousand  on  day 
of  reports."  With  reference  to  these  reports  of  sickness,  it  should 
be  remembered,  however,  that  all  such  sickness  is  not  what  might 
be  called  serious  sickness,  as  a  soldier  probably  goes  on  the  sick  list 
sooner  than  he  would  if  he  were  in  civil  employment  on  account  of 
the  greater  care  taken  in  the  army  to  prevent  the  spread  of  epi- 
demic diseases  and  for  other  obvious  reasons.  The  following  tables 
show  the  published  experience: 
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TABLE   IV. 

Average  Non-effective  Rate  peb  1,000  on  Days  op  Eepobts 
FOR  THE  Year  Ending  August  30,  1918. 

All  troop.s 40.1 

Divisional  cariiji.s 39.G 

Cantonments    42.2 

Departmental  and  other  troops  34.9 

In  order  to  give  some  idea  of  the  variation  throughout  the  year 
the  following  table  has  been  added. 

TABLE   V. 

Average  Non-effective  Rate  per  1,000  on  Days  of  Report. 

Week  ending  November  30,  1917   38.6 

Week  ending  February  1,  1918   51.1 

Week  ending  May  24,  1918 39.8 

Week  ending  August  30,  1918    37.4 


The  only  figures  which  I  have  been  able  to  find  with  which  any 
comparison  might  be  made  are  reports  of  sickness  surveys  made  by 
the  Metropolitan  Life  Insurance  Company.  A  survey  was  made  in 
the  city  of  Eochester  during  the  week  of  September  13,  1915. 
Another  similar  investigation  was  undertaken  during  the  week  of 
April  17,  1916,  which  included  about  21/2  per  cent,  of  the  total 
population  of  the  State  of  North  Carolina.  It  is  stated  that  the 
month  of  April  in  North  Carolina  is  one  of  the  most  healthful  of 
the  year.  A  third  survey  was  made  during  the  two  weeks  begin- 
ning July  17,  1916,  and  covered  about  13  per  cent,  of  the  total 
estimated  population  of  the  city  of  Boston.  The  number  of  sick 
persons  included  consists  of  those  whose  illness  resulted  in  inca- 
pacity as  well  as  those  whose  illness  involved  no  disability  for  work. 
The  results  shown  by  these  surveys  were  stated  by  the  company  to 
be  typical  of  the  industrial  population  of  the  localities  investigated. 
The  following  table  shows  the  ratio  of  total  sick  male  lives  to  the 
total  males  exposed,  aged  15  to  44  inclusive: 


Number  of  Males 
Exposed. 

^      „,  ,                Rate  per  1,000  Ex- 
Number  Sick.                         posed. 

Rochester 8,539 

North  Carolina  .  .                9,516 
Boston 23,151 

134                         15.7 
198                         20.S 
349                          15.1 

Totals 

41,206 

681                          16.5 
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As  is  the  case  in  the  comparative  mortality  figures,  there  are  many 
differences  in  the  basic  material  underlying  these  sets  of  figures, 
but  the  implication  would  seem  to  be  that  both  the  rate  of  mortality 
and  the  rate  of  sickness  have  been  higher  in  the  camps  than  one 
would  expect  from  the  group  of  healthy  male  lives  who  have  been 
there  assembled. 

Eefund  of  Extea  Peemiums. 

Unfortunately  we  have  not  yet  come  to  the  time  when  we  can 
assess  the  cost  of  the  extra  mortality  due  to  war  service.  Prac- 
tically all  of  the  war  clauses  in  operation  today  provide,  however, 
that  if  the  aggregate  extra  premiums  received  be  in  excess  of  the 
claims  through  war  or  disease  incident  to  camp  life,  a  refund  will 
be  made  within  some  period  after  the  termination  of  the  war.  The 
amount  of  such  refund  is  to  be  determined  by  the  company.  Vari- 
ous practical  considerations,  which  need  not  be  discussed  here,  will 
carry  great  weight  in  the  determination  of  the  manner  of  calcula- 
tion of  the  refund,  and  the  problem  of  each  company  will  be  an 
individual  one,  so  that  no  definite  rules  can  be  laid  down  such  as 
might  apply  generally. 

As  a  matter  of  theoretical  interest,  however,  the  following  tables 
have  been  constructed.  The  tables  show  in  a  very  approximate 
manner  and  under  certain  conditions  the  relation  of  the  amount  of 
the  extra  premiums  received  to  the  actual  mortality  and  the  pos- 
sible future  deterioration  as  a  result  of  war  service.  As  has  already 
been  remarked,  no  exact  measure  of  this  deterioration  can  readily 
be  determined,  but  for  illustrative  purposes  two  sets  of  figures  based 
on  a  future  extra  mortality  of  10  per  cent,  and  of  20  per  cent,  are 
shown. 

It  need  scarcely  be  pointed  out  that  even  the  assumption  that  any 
extra  mortality  can  be  measured  in  this  particular  manner,  will  not 
necessarily  hold.  By  so  expressing  the  extra  mortality  it  is  as- 
sumed that  the  excess  increases  with  age,  whereas  it  is  quite  possible 
that  the  heavier  rate  may  be  experienced  during  the  first  few  years 
following  war  service  and  decrease  thereafter.  The  after  effects  of 
war  service  may  be  felt  in  a  lowering  of  the  general  resistance  of 
the  individual  and  in  that  case  an  excess  mortality  represented  by 
a  percentage  of  the  normal  q^  would  probably  result. 

The  measurement  of  the  cost  of  war  mortality  should  be  based 


262 


HEMARKS   OX    TIM':    WAR    CLAUSE, 


upon  the  deviation  of  the  rate  experienced  from  the  normal  mor- 
tality of  the  company.  The  insured  under  a  participating  policy 
has  had  returned  to  him  a  dividend  which  includes  a  refund  on 
account  of  the  difl'crencc  between  the  valuation  rate  and  that  actu- 
ally experienced.  In  a  non-participating  company  allowance  is 
made  in  other  ways  for  this  difference  between  the  basic  and  expe- 
rience rates.  Under  both  conditions  therefore  any  excess  over  the 
normal  experience  must  be  provided  by  the  war  premium. 

The  assumptions  undorlyinfj  the  following  illustrative  tables  are: 

(1)  That  the  company's  normal  experience  is  represented  by  the 

American  Table. 

(2)  That  the  reserves  are  based  on  3  per  cent,  interest. 

(3)  That  the  cost  of  an  extra  mortality  of  100  per  cent,  may  be 

represented  by  100  per  cent,  of  the  cost  of  insurance. 

(4)  That  the  cost  of  post-war  extra  mortality  of  Ic  per  cent,  may 

be  represented  by  the  addition  of  n  years  to  the  age  at 
date  of  discontinuance  of  service. 

(5)  That  the  extra   premium   charged  was   10  per   cent,  per 

annum. 

In  the  case  of  the  ordinary  life  plan  the  value  of  the  future  excess 
mortality  was  taken  as  {Px -\- d)(ax+n  —  Six+t+n), 

where  n  =  number  of  service  years, 
x-\-t-{-n  =  rated-up  age  corresponding  to  k  per  cent,  increase  in 
mortality. 

Corresponding  formulas  were  applied  in  the  case  of  the  limited 
payment  and  endowment  policies.  For  the  sake  of  simplicity  in- 
terest on  the  excess  cost  of  insurance  and  on  the  annual  extra  pre- 
mium of  $100  has  been  omitted. 


TABLE   VI. 

Specimen  Eefunds  to  Survivors  per  $1,000  Sum  Insured. 

Age  at  Issue  25 — Amer.  Exp.  Mortality — 3  Per  Cent. 

Ordinary  Life. 


War  mortality  Ten  times  Amer.  Exp...  . 
Cost  of  future  10  per  cent,  extra  mortality 

Total  cost 

Extra  premiums  paid 

Refund 


Military  or  Naval  Service  Completed 
at  End  of  Year. 


1. 

2. 

3. 

$  80 

$160 

$240 

18 

19 

19 

98 

179 

259 

100 

200 

300 

2 

21 

41 

4.   I 


5. 


$319  $399 

20  '   20 

339   419 

400  I  500 

61  I   81 
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On  these  assumptions  the  tables  indicate  the  approximate  theo- 
retical refund  which  may  be  made  to  those  who  survive  the  war 
period,  after  having  served  from  one  to  five  years. 

The  following  table  shows  in  condensed  form  the  corresponding 
figures  for  the  Twenty  Payment  Life  and  Twenty  Year  Endowment 
plans. 

TABLE   VII. 

Specimen  Refunds  to  Survivors  per  $1,000  Sum  Insured. 

Age  at  Issue  25 — Amer.  Exp.  Mortality — 3  Per  Cent. 

20  Payment  Life  and  20  Year  Endowment. 


Service  Completed 
End  of  Year. 

War  Mortality. 

Future  Extra  Mortality. 

Refund. 

20  Payment 
Life. 

20  Yr. 
Endowment. 

20  Payment 
Life. 

20  Yr. 
Endowment. 

20  Payment        20  Yr. 
Life.         Endowment. 

1 

2 
3 

4 
5 

$   79 
158 

235 
311 

387 

$  78 
154 
227 
297 
365 

$19 
19 
13 
13 

14 

$3 
3 

2 
2 

1 

$  2 
23 
52 
76 
99 

$  19 

43 

71 

101 

134 

Table  VIII  shows  corresponding  figures  where  the  extra  mortality 
was  fifteen  times  the  American  Experience  Table  and  the  future 
deterioration  assumed  to  be  represented  by  20  per  cent,  extra 
mortality. 

TABLE  VIII. 


Service  Com- 
pleted End 
of  Year. 

War  Mortality. 

Future  Extra  Mortality. 

Refund. 

O.  L.       L  20. 

E  20. 

O.  L. 

L20. 

E20. 

O.  L. 

L  20.        E  20. 

1 

2 
3 
4 
5 

$120 

240 
360 
479 
599 

$119 
236 
353 
467 
580 

$117 
230 
340 
446 

548 

$37 
38 
39 
41 
42 

$32 
33 

27 
27 

28 

$5 
5 
4 
3 
3 

-$57 

-  78 

-  99 
-120 
-141 

-$51 

-  69 

-  80 

-  94 
-108 

-$22 

-  35 

-  44 

-  49 

-  51 

It  seems  only  fair  that  all  policies  should  share  in  any  refund  of 
war  extra  premium  made  even  though  the  contracts  had  in  the 
meantime  become  claims.  One  way  of  treating  this  matter  would 
be  to  charge  these  policies  with  the  same  excess  mortality  cost  as 
they  would  have  paid  on  the  assumption  that  their  war  service 
ceased  at  the  close  of  the  policy  year  in  which  the  contracts  became 
claims,  and  further,  to  charge  the  corresponding  share  of  the  future 
deterioration  value.  For  example,  in  the  case  of  an  ordinary  life 
policy  taken  at  age  25  where  the  policy  became  a  claim  in  the  first 
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year  of  war  service,  and  where  the  mortality  had  followed  the  basis 
of  Tal)Ie  Yf,  the  charge  a;(airist  the  extra  ijniuiiiins  paid  would  be 
$98.  Tlie  asscssini,^  of  these  policies  with  a  proportion  of  the  future 
mortality  cost  would  liavc  the  practical  effect  of  providing  some 
margin  in  excess  of  the  assumed  future  deterioration  of  those  who 
survived. 

Miscellaneous. 

The  forc^'-oing  remarks  cover  some  of  the  principal  considerations 
which  arise  in  connection  with  the  war  clause.  There  are,  however, 
other  features  which  have  not  been  mentioned  and  to  some  of  these 
a  brief  reference  may  be  made  in  conclusion. 

It  is  desirable,  for  example,  that  a  company  should  be  protected 
in  the  case  of  a  policyholder  taking  extended  or  paid-up  insurance, 
and  to  meet  this  it  can  be  provided  in  the  war  clause  that  an  extra 
premium  shall  be  payable  as  long  as  any  insurance  benefit  is  pro- 
vided under  the  contract  irrespective  of  the  payment  of  any  regular 
premium. 

The  relation  of  the  automatic  premium  loan  feature  to  the  war 
clause  is  worth  some  consideration.  If  the  form  of  application  for 
the  automatic  premium  loan  or  the  policy  contract  itself  does  not 
make  special  reference  to  the  war  extra  premium,  and  unless  the 
matter  is  definitely  put  before  the  policyholder,  it  will  sometimes  be 
difiicult  for  the  company  to  decide  whether  the  automatic  premium 
loan  clause  covers  the  war  extra  premium.  If  the  company  did  not 
pay  the  war  premium  under  the  terms  of  the  automatic  clause  the 
policyholder  might  contend  that  it  should  have  done  so.  If,  on 
the  other  hand,  the  company  did  make  such  payment,  as  clauses 
generally  stand  at  present  it  might  be  possible  for  the  insured  to 
obtain  a  refund  of  the  premium  so  deducted,  subject  of  course  to 
cancellation  of  the  insurance,  but  generally  after  the  company  had 
borne  the  extra  hazard.  If  a  policyholder  has  made  one  pa}'ment 
of  war  premium  under  the  automatic  plan  the  advancing  of  subse- 
quent premiums  thereunder  would  probably  be  safe.  Unless  the 
war  should  last  very  much  longer,  however,  it  is  not  likely  that 
many  recent  contracts  will  have  acquired  sufficient  value  to  allow 
of  the  payment  out  of  the  cash  value  of  the  contract  of  the  extra 
charge  for  war  service  in  addition  to  the  regular  premium. 

The  disability  and  double  indemnity  provisions  give  rise  to  their 
own  problems,  but  the  discontinuance  of  such  benefits  during  war 
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service  is  generally  the  solution.  Isone  the  less,  some  difficult  ques- 
tions might  arise  in  connection  with  the  double  indemnity  benefit 
through  accidents  which,  while  occurring  during  a  period  of  mili- 
tary service,  arose  out  of  circumstances  not  connected  with  such 
service. 

In  April,  1917,  a  committee  of  insurance  commissioners  and  com- 
pany officials  recommended  a  war  clause  for  general  adoption.  This 
war  clause,  while  excellent  in  most  respects,  is  so  constructed  as  to 
allow  a  policyholder  becoming  engaged  in  active  service  to  refrain 
from  payment  of  the  extra  premium  called  for  under  the  clause  and 
at  the  conclusion  of  war  service  resume  the  full  benefits  of  his  con- 
tract, subject  only  to  the  payment  of  the  regular  premium.  While 
the  company  is  of  course  relieved  from  the  extra  claims  during 
actual  war  service,  it  is  none  the  less  left  without  any  compensa- 
tion for  future  excess  mortality,  and  to  say  the  least  it  is  thus  re- 
quired to  give  something  for  nothing.  As  is  well  known,  a  great 
many  polic}' holders  having  this  clause  in  their  contracts  have  taken 
advantage  of  this,  and  in  the  company  with  which  I  am  connected 
a  considerable  proportion  of  the  policyholders  have  elected  not  to 
pay  the  extra  premium.  It  is  within  the  bounds  of  possibility  that 
subsequent  experience  will  show  that  the  post-war  mortality  is  not 
a  serious  item,  in  which  case  the  failing  of  this  particular  clause 
will  not  cause  any  embarrassment,  but  that  does  not  do  away  with 
the  inherent  weakness  of  the  provision. 

As  stated  at  the  beginning  of  these  remarks,  this  paper  was 
written  in  the  hope  that  it  might  be  of  some  help  to  the  student  in 
his  study  of  policy  clauses,  and  to  promote  discussion  of  a  very 
interesting  subject.  A  completely  exhaustive  treatise  on  the  "War 
Clause  was  not  attempted  but  it  is  believed  that  the  principles  un- 
derlying the  clause  have  received  consideration. 
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Note  on  Mean  Population. 


JOHN    S.   THOMPSON. 

In  his  classic  paper  "■'  On  the  Construction  of  Mortality  Tables 
from  Census  Eeturns  and  Eecords  of  Deaths"  (J.  /.  A.,  XLII, 
225),  j\rr.  George  King  presents  a  brief  but  comprehensive  resume 
of  the  question  as  to  how  the  Mean  Population  for  an  intercensal 
period  or  the  number  of  years  of  life  assumed  to  be  lived  during 
that  period  by  the  population  which  actually  existed,  may  best  be 
deduced  from  the  enumerated  populations  at  the  extremes  of  the 
period.  For  the  sake  of  clearness  his  observations  will  be  sum- 
marized here. 

Let  Pi  be  the  total  population  at  one  census  and  Pg  ^^^^  ^^  the 
next  succeeding  census  n  (usually  10),  years  later.  Assume  the 
statistics  to  be  presented  in  the  usual  age-groups,  say,  annual  to  age 
5,  quinquennial  thence  to  age  15,  and  decennial  from  15  to  the 
limit  of  the  table,  all  above  age  85  or  age  95  being  combined  in  one 
group.  And  let  tt^  be  the  population  enumerated  at  the  first  census 
in  a  given  age-group  and  tt^  that  at  the  second  census  in  the  same 
age-group.     Then, 

27ri=Pi  and  ^■k2  =  P^. 

For  the  sake  of  simplicity,  let  it  be  assumed  that  the  intercensal 
period  coincides  with  a  group  of  even  calendar  years  (the  usual  reg- 
istration time-unit)  so  that  no  complication  is  introduced  through 
the  necessity  of  correcting  the  enumerated  population  to  the  nearest 
January  first. 

The  methods  by  which  the  mean  population  might  be  computed 
were  stated  by  Mr.  King  somewhat  as  follows,  and  so  far  as  we 
know,  the  list  has  not  been  extended  since  his  discussion  of  the 
question : 

I.   Arithmetic  Mean. 

The  arithmetic  mean  of  the  initial  and  terminal  populations  for 
a  given  group  would  be  hi"^!  +  ^^2)  ^iid 
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the  mean  of  the  total  population.  The  number  of  years  of  life 
lived  in  the  intercensal  period  by  the  members  of  a  given  age-group 
would  be  n/2{7r^  +  tto)  which  is  also  the  sum  of 

1    .  ^  3   .  .  2/1-1 

TTl  +  2~  (TTa  —  TTi),  TTi  +  2^  (7r2  —  Xi),    •  •  •  ,  TTi  +  ^2^  ^^^   ~   '^^^ ' 

the  assumed  populations  at  the  middle  points  of  successive  years 
where  the  population  increases  at  the  uniform  rate  of  l/w(7r2 — tti) 
per  annum.  The  number  of  years  lived  in  the  n  years  may  also  be 
regarded  as  the  value  of 


n 


TTl  +  -  (7r2   —  TTi)    [  dt. 


In  the  nature  of  the  case,  all  these  methods  give  identical  results. 

II.   Geometric  Mean. 
Let  TTg  =  rTTj. 

Then,  the  geometric  mean  of  the  initial  and  terminal  populations 
for  this  age-group  is  r^-TTi  or  (TTjTra)-  which  is  the  assumed  popula- 
tion at  the  middle  of  the  period.  The  number  of  years  lived  during 
the  intercensal  period  may  be  taken  as  n{Tr^Tr2,)^  but  this  is  in 
defect,  as  may  be  shown.  For  better  approximation,  the  mean 
populations  of  successive  years 

may  be  added  together,  yielding, 

r-1 

and  making  the  mean  population 

r-1 


n{r^r.n  _  y-i/2,.) 


TTl. 


Or,  it  may  be  assumed  that  the  progression  is  continuous,  tliat  is, 
that 
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where  -nt  is  the  population  in  the  given  group  t  years  after  the 
hcginning  of  the  intercensal  period,  and  that  the  number  of  years 
lived  in  the  period  is 


r  ,,       ,       n{r  -  1) 


(where  A  denotes  Napierian  logarithm)  and  that  the  mean  popula- 
tion is,  therefore, 

r-1 

which  is  the  limit  of  the  expression 

r-1 


as  n  approaches  oo . 
The  difference  between 

r-  1 


TTl 


and 

r-1 
Xr 
is  very  slight,  f or  if  r  =  1  +  ^^ 


h' 


which  to  the  third  power  of  Ji  differs  from  Xr,  which  is  equal  to 

only  by  l/24•/^^/w^,  which  will  be  practically  negligible  since  h  is 
usually  small  and  n  usually  relatively  large.  However,  one  formula 
is  as  easily  applied  as  the  other,  although  the  mean  population  for 
successive  years  may  be  required  for  some  other  purpose. 

III.   Modified  Geometeic  Peogeession. 

If  the  immediately  preceding  method  be  applied  to  individual 
groups,  the  total  of  the  respective  results  will  not  be  the  same  as 
the  result  of  the  application  of  the  method  to  the  total  population, 
because  of  the  varying  rates  of  increase  assumed  for  the  various 


MEAN   POPULATION.  259 

groups.  At  any  rate,  it  will  be  a  mere  coincidence  if  such  agree- 
ment results,  although  the  discrepancy  in  any  case  will  be  slight  if 
the  rates  of  increase  prevailing  in  the  constituent  groups  lie  within 
fairly  narrow  limits.  This  situation  was  met  by  a  method  devised 
by  A.  C.  Waters,  Chief  Clerk  of  the  General  Eegister  Office  for 
England  and  "Wales  and  explained  by  him  in  a  paper  in  the  Journal 
of  the  Royal  Statistical  Society,  LXIV,  293.  The  method  is  de- 
scribed in  detail  by  Mr.  King.  Let  7ri  =  a-Pi  and  ■77.2'=  ^-P 2-  It 
is  assumed  that  a  proceeds  to  (i  in  arithmetical  progression.     Then 

7r«  =  population  in  specified  age-group  after  time  t, 
=^mP,{a+{p-a)t} 

where  R  is  defined  by  P,  =  -^-Pi- 
After  integrating  and  eliminating  a  and  p,  the  expression 


\R\    \R  \    '  \R\  R\R 

is  obtained  as  the  mean  population.     The  sum  of  values  of  this 
function  for  various  values  of  tt  is 


Pi  [  E  -  1  _  ^ 


\R\     \R 


'^\R\  R\R  \R      ^' 


the  characteristic  result  desired. 

The  difficulty  of  the  task  attempted  is  appreciated  when  it  is 
realized  that  the  object  is  really  to  complete  a  series  given  only  the 
extreme  points.  In  ordinary  problems  of  interpolation,  the  sev- 
eral fixed  points  at  relatively  frequent  intervals  determine  the 
trend,  and  laws  for  the  progression  of  the  function  may  usually  be 
assumed  which  will  not  cause  serious  deviation  from  correct  values. 
In  this  connection,  it  is  recalled  that  one  of  the  chief  difficulties  is 
presented  at  the  extremes  of  the  series  when  in  one  direction  we 
have  not  the  assistance  of  even  isolated  values  of  the  extended 
series.  But,  in  the  case  of  census  enumerations,  taken,  say  10 
years  apart,  we  have  little  knowledge  of  the  law  of  progression  of 
the  group  and  in  the  absence  of  interim  enumerations,  nothing  to 
guide  us  in  our  estimates.  Owing  to  the  long  period  of  time  cov- 
ered by  a  series  of  enumerations,  and  the  possible  entry  of  the  eilect 
of  changed  conditions,  the  results  of  other  censuses  are  of  doubtful 
value. 
17 
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In  the  reports  concerning  population  and  vital  statistics  for 
Sweden,  we  have  material  for  testing  the  effect  and  the  efficiency 
of  the  various  methods  described  above  for  the  computation  of  mean 
population.  The  Statistical  Bureau  of  that  nation  has  for  many 
years  published  annual  returns  of  population  by  individual  ages,  as 
well  as  death  returns  by  ages.  These  reports  as  to  population  are 
not  based  on  actual  enumerations  but  are  derived  apparently  from 
parish  registers,  by  observing  the  various  movements  of  population 
from  year  to  year.  The  decennial  census,  the  most  recent  being 
that  of  1910,  makes  a  complete  enumeration  and  the  results  by  the 
two  processes  are  compared.  The  following  explanation  appears 
in  the  1910  census  report: 

"In  most  countries  the  separation  of  the  population  according 
to  ages  is  made  only  at  the  time  of  the  census.  In  Sweden,  how- 
ever, calculation  of  this  separation  is  made  also  for  the  intercensal 
years.  The  calculations  extend  back  as  far  as  1861  as  regards  sepa- 
ration by  ages  only  and  to  1891  as  regards  separation  both  by  ages 
and  by  civil  status.  These  calculations  are  almost  without  a  par- 
allel in  foreign  countries.  .  .  . 

"  The  data  required  for  such  calculations  consist  of  records  of 
births  and  deaths,  emigrants  and  immigrants,  separated  according 
to  year  of  birth.  Such  records  exist  in  the  Swedish  vital  statistics 
for  the  year  1901-1910  although  the  records  of  emigrants  and  im- 
migrants are  not  quite  complete.  This  is  particularly  true  with 
regard  to  emigration,  as  many  persons  leave  the  country  without 
taking  out  the  necessary  papers.  After  about  two  j'ears  such  per- 
sons are  recorded  as  missing.  .  .  . 

"  It  is  obvious  that  these  '  calculated '  census  figures  become  less 
and  less  reliable  towards  the  end  of  each  ten  year  intercensal 
period." 

The  table  on  page  261  shows  the  observed  discrepancies  between 
the  "calculated"  and  enumerated  populations,  December  31,  1910. 

It  is  explained  in  this  (1910)  report  that  the  "calculated"  fig- 
ures for  December  31,  1910,  at  the  several  ages  are  increased  or 
reduced  proportionately  so  that  the  totals  agree  with  the  census. 
The  absolute  totals  arrived  at  as  of  December  31,  1910,  by  observa- 
tion of  movement  of  population  do  not  appear  to  be  published  for 
each  age,  so  that  the  extent  of  this  adjustment  by  ages  cannot  be 
seen.  It  is  stated,  however,  that  the  total  "calculated"  popula- 
tions as  of  December  31,  1910,  were  2,717,169  and  2,823,905  for 
male  and  female  lives  respectively,  18,440  in  excess  of  enumerated 
population  in  case  of  men,  and  231  in  case  of  women.     These  dis- 
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crepancies  are  said  to  be  due  almost  entirely  to  incomplete  emigra- 
tion records.  It  is  observed  that  the  adjustments  made  in  case  of 
the  female  groups  are  throughout  less  in  magnitude  than  in  case 
of  men. 

Population  of  Sweden,  1910. 


Age  Group. 

Male. 

Female. 

"Calculated" 
Population. 

Enumerated 
Population. 

Error. 

"Calculated" 
Population. 

Enumerated 
Population. 

Error. 

0-4 

5-9 
10-14 
15-24 
25-34 
35-44 
45-54 
55-64 
65-74 
75-84 
85  and 

over 

318,435 
296,200 
278,056 
483,093 
381,951 
289,561 
254,836 
192,443 
132,895 
61,920 
9,339 

316,477 
295,337 
279,502 
487,762 
378,346 
287,156 
255,406 
192,986 
133,570 
62,607 
9,580 

-1,958 

-863 

+1,446 

+4,669 

-3,605 

-2,405 

+570 

+543 

+675 

+687 

+241 

304,572 
286,969 
269,322 
482,491 
392,539 
311,215 
292,268 
224,584 
164,186 
81,082 
14,446 

303,041 
286,239 
270,561 
482,207 
393,412 
311,387 
292,178 
224,336 
163,927 
81,558 
14,828 

-1,531 

-730 

+1,239 

-284 
+873 
+  172 
-90 
-248 
-259 
+476 
+382 

Total 

2,698,729 

2,698,729 

2,823,674 

2,823,674 

Tables  I,  II,  III  and  IV  contain  the  basic  data  used  in  following 
out  the  proposed  investigation.  Tables  V,  YI,  VII  and  VIII  con- 
tain the  derived  figures  and  the  titles  throughout  are  self-explana- 
tory. From  Table  IV  it  is  observed  that  there  is  usually  a  definite 
trend  downward  from  early  to  late  years  in  the  period,  so  that  the 
mean  death  rate  will  to  that  extent  be  the  result  of  a  very  broad 
average. 

In  Tables  V  to  VIII  inclusive,  the  first  group,  ages  0-4,  has 
been  omitted  since  death  rates  at  ages  under  5  are  derived  by  refer- 
ence to  the  annual  births  and  not  solely  from  the  enumeration  and 
death-returns. 

When  it  is  assumed  that  the  population  progresses  arithmetically, 
the  law  may  be  denoted  hy  y  =  a-\-'bx;  when  progressing  geometri- 
cally, y  =  ar^;  when  progressing  according  to  the  modified  geo- 
metric law,  y=  {a-\-  hx)r'^. 

The  population  for  each  January  1  from  1901  to  1911  inclusive, 
in  the  successive  age  groups,  both  male  and  female,  have  been  set 
fortli  graphically  in  the  chart  on  page  2G3.  In  each  oa.se  the  grapli 
has  been  based  upon  a  unit  population  at  the  beginning  of  the 
decennium  so  that  the  direction  of  the  various  broken  lines  gives 
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the  relative  rate  of  progression  as  between  various  age-groups.  Fur- 
thermore, it  may  be  added  that  only  the  top  of  each  population- 
figure  is  shown  and  the  scale  is  such  that  the  base  of  each  figure  is 
five  large  blocks  below  the  point  at  which  the  corresponding  graph 
begins.  The  assumed  line  of  growth  in  connection  with  the  arith- 
metic progression  is,  of  course,  the  straight  line  joining  the  extreme 
points ;  the  geometric  curve  runs  continuously  from  the  first  to  last 
points,  always  convex  to  the  base  of  the  figure.  The  modified  geo- 
metric curve  usually  lies  between  these  two  although  occasionally  it 
gives  a  result  in  excess  of  the  arithmetic  mean.  It  is  impossible  to 
exhibit  the  geometric  and  modified  geometric  curves  on  the  scale 
here  used  because  they  are  so  nearly  coincident  with  the  straight 
line  representing  the  arithmetic  progression,  except  in  case  of  the 
two  groups,  ages  85  and  over,  where  the  rate  of  growth  is  very 
great.  In  these  cases,  they  are  shown  graphically,  the  lower  curve 
representing  the  geometric  progression. 

It  appears  that  very  little  is  gained,  from  a  practical  point  of 
view,  by  adopting  the  compound  formula  in  preference  to  the  sim- 
ple procedure  of  taking  as  the  mean  population  the  arithmetical 
mean  of  the  initial  and  terminal  groups,  both  partial  and  total.  In 
isolated  cases,  there  is  improvement  as  compared  with  the  "true" 
mean  death-rates,  but  these  do  not  indicate  that  the  results  rest  on 
any  firmer  ground  than  when  the  arithmetic  mean  is  used.  On 
the  other  hand,  when  the  curve  of  actual  progression  is  concave  to 
the  base  of  the  figure,  as,  for  example,  in  case  of  the  male  group 
25-34,  the  geometrical  and  modified  geometrical  methods  usually 
increase,  though  only  slightly,  the  "  error  "  resulting  from  the  use 
of  the  arithmetic  mean.  Furthermore,  the  modified  geometrical 
method  was  introduced,  not  as  being  on  a  basis  more  scientifically 
sound,  but  for  statistical  reasons,  and  it  yields  results  closer  to  the 
aritlimetical  mean  than  the  other  methods  described,  the  latter 
method,  moreover,  automatically  giving  the  desired  characteristic 
— harmony  between  the  mean  of  the  whole  group  and  the  sum  of 
the  means  of  all  partial  groups — for  which  the  more  complicated 
method  was  adopted. 

It  must  not  be  forgotten  that  these  statistics  and  graphs  relate 
only  to  Sweden  and  that  each  country  has  its  characteristic  popula- 
tion movements.  The  dominant  influence  in  Sweden  appears  to 
be  the  efflux  of  emigrants,  especially  men,  of  young  and  middle 
ages.     In  a  new  country  like  the  United  States,  on  the  other  hand, 
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TABLE    V. 

Sweden — Decennium,   1901-1910. 

Mean  Central  Death  Rate. 


Mean  Popiil.'itlon 

Mean  Central  Death 

ABC  Group. 

(Dorlvcil  Krom  PubllHhfd 
Annuiil  Stiitlstlcs). 

Mean  Annual  Deaths. 

Kate  per  1,(W0. 

Male. 

5-9 

285,517 

1,155.3 

4.05 

10-14 

271,488 

793.8 

2.92 

1.5-24 

470,049 

2,562.6 

5.45 

25-34 

352,950 

2,164.4 

6.13 

35-44 

281,817 

2,069.5 

7.34 

45-54 

239,391 

2,704.0 

11.30 

55-64 

185,630 

3,796.9 

20.45 

65-74 

130,975 

5,947.9 

45.41 

75-84 

58,790 

6,697.2 

113.92 

85  and 

7,473 

1,971.7 

263.83 

over 

Total 

2,284,080 

39,324.8 

Female. 

5-9 

276,435 

1,125.7 

4.07 

10-14 

263,178 

894.9 

3.40 

15-24 

463,858 

2,377.3 

5.13 

25-34 

363,465 

2,208.6 

6.08 

35-44 

312,880 

2,185.1 

6.98 

45-54 

273,397 

2,497.4 

9.13 

55-64 

217,526 

3,568.8 

16.41 

65-74 

160,608 

6,289.5 

39.16 

75-84 

76,827 

7,956.6 

103.57 

85  and 

11,953 

2,874.5 

240.48 

over 

Total 

2,420,127 

39,728.4 

TABLE  VI. 
Eatio  op  Terminal  to  Initial  Populations. 


Age  Group. 

Male. 

Female. 

5-9 
10-14 
15-24 
25-34 
35-44 
45-54 
55-64 
65-74 
75-84 
85  and  over 

1.060,677 
1.043,599 
1.052,904 
1.184,478 
1.020,571 
1.137,306 
1.065,927 
1.028,958 
1.128,888 
1.724,883 

1.062,619 
1.034,472 
1.077,451 
1.165,354 
.980,074 
1.147,650 
1.052,356 
1.043,437 
1.127,598 
1.548,131 

Total 

1.079,528 

1.076,936 
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TABLE   VII. 

Sweden — Decennium,   1901-1910. 
Estimated  Mean  Population. 


Age. 

Arithmetic 
Mean. 

3^(^14-^2). 

Geometric  Mean. 

Modified  Geometric  Mean. 
1     r       rR—\         % 

(1) 

(n-i  •  772)5. 

(2) 
r-1 

Male. 

5-9 
10-14 
15-24 
25-34 
35-44 
45-54 
55-64 
65-74 
75-84 
85  and 
over 

286,889 
273,663 
475,508 
348,883 
284,262 
239,989 
187,018 
131,691 
59,033 
7,567 

286,765 
273,601 
475,350 
347,637 
284,247 
239,493 
186,923 
131,677 
58,925 
7,294 

286,806 
273,622 
475,402 
348,052 
284,252 
239,657 
186,954 
131,682 
58,961 
7,385 

286,814 
273,648 
475,426 
348,302 
284,326 
239,712 
186,957 
131,707 
58,971 
7,519 

Totals.... 

2,294,503 

[2,291,912]     !  [2,292,773] 

2,293,382 

Female.                                                        j 

5-9 
10-14 
15-24 
25-34 
35-44 
45-54 
55-64 
65-74 
75-84 
85  and 
over 

277,805 
266,053 
464,885 
365,501 
314,552 
273,383 
218,755 
160,515 
76,944 
12,203 

277,677 
266,015 
464,562 
364,434 
314,537 
272,736 
218,684 
160,479 
76,805 
11,917 

277,716 
266,027 
464,671 
364,790 
314,540 
272,952 
218,708 
160,491 
76,851 
12,012 

277,724 
266,064 
464,669 
364,978 
314,775 
273,044 
218,719 
160,504 
76,864 
12,143 

Totals.... 

2,436,597 

[2,427,846] 

[2,428,758] 

2,429,484 

in,  say,  the  decade  1901-1910,  the  great  increase  of  population  due 
to  immigration  would  have  to  be  taken  into  account  in  observing 
growth  of  population,  and  it  would  likely  be  found  that  the  popu- 
lation at  such  a  time  increased  even  more  rapidly  than  it  would 
have  progressed  if  it  had  grown  in  geometrical  progression.  Fur- 
thermore, the  same  age-group  in  the  same  country  may  assume 
varying  characteristics  at  different  epochs.  If,  for  example,  emi- 
gration, drawn  from  the  young  and  middle-age  classes,  proceeds 
for  a  time  at  an  increasing  rate,  and  these  emigrants  do  not  return 
to  their  native  land,  there  will  come  a  time  when  the  older  age- 
groups  will  tend  to  diminish  because  they  are  the  survivors  of  earlier 
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age-groups  depleted  by  emigration  as  cfTectively  as  if  by  a  high  death- 
rate.  It  is  some  cause  such  as  this  which  probably  accounts  for 
the  occasional  group  where  the  curve  of  progression  is  concave  to 
the  time-axis  and  in  that  case,  the  geometric  curve  is  the  reverse 
of  suitable  and  results  in  a  distinct  overestimate  of  the  mean  cen- 
tral death-rate. 

TABLE   VIII. 

Sweden — Decennium,   1901-1910. 

Mean  Central  Death  Bates  per  1,000  by  Various  Methods. 


1  Based  on 

Age 

"True" 
Mean 

Bioaed  on 
Arithmetical 

A*. 

Baaed 

on  Geometrical  Mean.       Modified 
1  Oeomet- 

A». 

Group. 

Central 
Death-Rate. 

Mean. 

(1). 

A». 

(2). 

A*. 

rlcal 
Mean. 

Male. 

5-9 

4.05 

4.03 

+  .02 

4.03 

+  .02 

4.03 

+  .02 

4.03     +.02 

10-14 

2.92 

2.90 

+  .02 

2.90 

+  .02 

2.90 

+  .02 

2.90    +.02 

15-24 

5.45 

5.39 

+  .06 

5.39 

+  .06 

5.39 

+  .06 

5.39    +.06 

25-34 

6.13 

6.20 

-.07 

6.23 

-.10 

6.22 

-.09 

6.21    -.08 

35-44 

7.34 

7.28 

+  .06 

7.28 

+  .06 

7.28 

+  .06 

7.28    +.06 

45-54 

11.30 

11.27 

+  .03 

11.29 

+  .01 

11.28 

+  .02 

11.28    +.02 

55-64 

20.45 

20.30 

+  .15 

20.31 

+  .14 

20.31 

+  .14 

20.31    +.14 

65-74 

45.41 

45.17 

+  .24 

45.17 

+  .24 

45.17 

+  .24 

45.16'   +.25 

75-84 

113.92 

113.45 

+  .47 

113.66 

+  .26 

113.59 

+  .33 

113.57 

+  .35 

85  and 
over 

263.83 

260.57 

+3.26 

270.32 

-6.49 

266.99 

-3.16 

262.23 

+1.60 

Female 

5-9 

4.07 

4.05 

+  .02 

4.05 

+  .02 

4.05 

+  .02 

4.05    +.02 

10-14 

3.40 

3.36 

+  .04 

3.36 

+  .04 

3.36 

+  .04 

3.36    +.04 

15-24 

5.13 

5.11 

+  .02 

5.12 

+  .01 

5.11 

+  .02 

5.12    +.01 

25-34 

6.08 

6.04 

+  .04 

6.06 

+  .02 

6.05 

+  .03 

6.05    +.03 

35-44 

6.98 

6.95 

+  .03 

6.95 

+  .03 

6.95 

+  .03 

6.94    +.04 

45-54 

9.13 

9.13 

.00 

9.16 

-.03 

9.15 

-.02 

9.151   -.02 

55-64 

16.41 

16.31 

+  .10 

16.32 

+  .09 

16.32 

+  .09 

16.32!    +.09 

65-74 

39.16 

39.18 

-.02 

39.19 

-.03 

39.19 

-.03 

39.19    -.03 

75-84 

103.57 

103.41 

+  .16  103.59 

-.021103. 53 

+  .04 

103.52    +.05 

85  and 

240.38 

235.56 

+4.92  241.21 

-.73  239.30 

+1.18 

236.72  +3.76 

over 

A*  =  Excess  of  ' '  true ' '  over  estimated  mean  central  death-rate. 

In  any  case,  if  some  idea  could  be  formed  of  the  mode  of  pro- 
gression during  the  intercensal  period  in  a  given  age-gi'oup,  it 
would  be  an  easy  matter  to  fit  a  suitable  curve  to  the  intercensal 
population  in  that  group  and  thence  obtain,  approximately  or  ex- 
actly, tlie  mean  population  for  the  entire  period  or  for  each  year 
thereof  by  the  usual  process.  But  in  the  absence  of  any  special 
knowledge  about  the  population  movement,  there  would  appear  to 
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be  nothing  gained  by  any  apparent  refinement  on  the  method  of  the 
arithmetical  mean;  the  assumption  of  a  complex  mode  of  progres- 
sion gives  an  exaggerated  impression  of  accuracy  and  may  even 
result  in  greater  distortion. 

The  following  statement  summarizes  briefly  the  difficulties  in 
the  way  of  assuming  a  standard  law  of  progression  and  explains  to 
some  extent  why  a  given  law  must  not  be  considered  final : 

1.  The  rate  of  natural  increase  of  population — excess  of  births 
over  deaths — is,  in  most  advanced  countries  in  modern  times,  so 
low  as  to  be  capable  of  being  entirely  obscured  by  other  more  active 
influences ; 

2.  Migration,  in  particular,  is  at  certain  ages  a  much  more  po- 
tent influence  than  mortality;  it  is,  however,  the  outcome  of  eco- 
nomic and  social  conditions  and  is  not  susceptible  of  forecast  based 
on  an  average  deduced  from  experience; 

3.  Upon  these  population  movements,  which  may  be  considered 
local,  there  may  be  superimposed  the  operation  of  the  principle 
enunciated  by  Malthus  that  the  natural  tendency  to  increase  must 
be  counteracted  by  a  high  death-rate  (from  starvation,  epidemic  or 
endemic  disease,  war,  etc.),  or  a  low  birth-rate  or  both — the  extent 
of  which  in  any  given  decade  cannot  be  measured. 

In  other  words,  the  conditions  regulating  the  growth  of  popula- 
tion are  exceedingly  complex  and  the  result  of  many  causes  not  sus- 
ceptible of  accurate  or  even  approximate  measurement,  in  the  pres- 
ent state  of  vital  statistics  in  most  countries.  This  introduces  a 
strong  element  of  uncertainty  into  any  actuarial  estimates  of  inter- 
censal  population. 
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Legal  Notes. 


BY  WENDELL  M.  STRONG. 

(Member  of  the  New  Yorlc  Bar.) 

Substitution  on  Examination: — (Carter  vs.  Metropolitan 
Life  Ins.  Co.,  Supreme  Conrt  of  Missouri,  204  S.  W.  Rep.  399.^ 
The  company  claimed  that  the  person  who  was  examined  and  who 
signed  the  application  was  not  the  person  named  as  the  insured, 
but  was  another  person  substituted  for  the  purpose  of  defrauding 
the  company.  In  the  lower  court  the  company's  evidence  t»  prove 
this  was  excluded  and  Judgment  given  for  the  plaintiff.  The 
Supreme  Court  reversed  this.  The  opinion  discussed  the  peculiar 
Missouri  statute  that  no  misrepresentations  in  obtaining  a  policy 
of  insurance  should  be  deemed  material  or  render  the  policy  void 
unless  the  matter  misrepresented  should  have  contributed  to  the 
contingency  rendering  the  policy  payable.  It  was  held  that  what 
was  meant  was  that  no  false  statement  contained  in  the  applica- 
tion should  avoid  the  policy  unless  such  statement  concealed  a 
condition  which  contributed  to  the  death  of  the  insured  and  that 
the  construction  of  the  statute  as  preventing  the  insurer  from  in- 
terposing in  defense  the  fact  of  the  substitution  of  another  person 
for  the  insured  would  be  to  foster  fraud. 

Taxation: — (Northwestern  Mutual  Life  Ins.  Co.  vs.  State, 
Supreme  Court  of  the  United  States,  38  Supreme  Court  Eep.  444.) 
The  Wisconsin  statute  provided  that  domestic  life  insurance  com- 
panies should  pay  as  a  license  fee  and  in  lieu  of  all  other  taxes, 
except  taxes  on  real  estate,  three  per  cent,  of  the  gross  income  of 
the  year,  deducting  from  such  income  rentals  of  real  estate  on 
which  taxes  had  been  paid  and  premiums  collected  outside  the 
state  on  policies  held  by  non-residents.  The  tax  imposed  by  the 
same  statute  on  foreign  companies  was  but  three  hundred  dollars 
except  where  increased  by  a  reciprocal  provision.  Also,  assessment 
and  stipulated  premium  companies  were  taxed  but  three  hundred 
dollars.  The  annual  amount  of  this  tax  for  the  Northwestern 
Mutual  was  very  great,  being  in  the  neighborhood  of  half  a  mil- 
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lion  dollars.  The  company  contested  the  tax  in  the  state  court 
but  the  Supreme  Court  of  Wisconsin  rendered  a  decision  against 
it.  {T.  A.  S.  A.,  XVII,  64.)  An  appeal  taken  therefrom  to  the 
Supreme  Court  of  the  United  States  was  based  on  three  grounds: 
(a)  that  the  tax  imposed  an  unlawful  burden  upon  interstate  com- 
merce; (&)  that  it  violated  the  Fourteenth  Amendment  of  the  Con- 
stitution in  denying  the  equal  protection  of  the  laws  to  the  North- 
western Company  by  arbitrarily  discriminating  against  it  and  in 
favor  of  foreign  insurance  companies  and  between  it  and  fraternal 
associations;  (c)  that  it  violated  the  Fourteenth  Amendment  in 
imposing  an  arbitrary,  discriminatory  and  confiscatory  burden 
upon  the  Northwestern  Company. 

The  court  held  in  regard  to  (a),  without  determining  whether 
the  foreign  investment  business  of  the  company  did  or  did  not 
amount  to  interstate  commerce,  that  "no  burden  is  cast  upon  it 
by  such  tax  as  is  here  involved,  since  the  gross  receipts  coming 
from  that  character  of  business  are  used  only  as  a  measure  of  the 
value  of  the  property  and  franchise  lawfully  taxable  in  the  state." 
In  regard  to  (&)  and  (c)  the  court  held  that  there  was  no  viola- 
tion of  the  Fourteenth  Amendment,  speaking  in  part  in  respect 
to  (h)  as  follows: 

"  As  we  have  already  said,  the  foreign  companies  of  like  charac- 
ter pay  a  privilege  or  occupation  tax  in  the  sum  of  $300  per  annum. 
The  state  court  held,  and  we  think  properly  so,  that  foreign  insur- 
ance companies  occupy  a  relation  to  the  state  which  is  different 
from  that  of  a  domestic  company.  The  latter  has  within  the  bor- 
ders and  taxing  jurisdiction  of  the  state  a  large  amount  of  personal 
property,  receiving  protection,  and  subject  to  taxation.  The  for- 
eign company  has  its  reserves  in  the  state  of  its  domicile,  and  there 
subject  to  local  taxation,  which  is  of  itself  a  substantial  difference. 
Moreover,  we  have  held  that  it  is  no  denial  of  equal  protection  for 
a  state  to  impose  a  different  rate  upon  one  of  its  own  corporations 
than  that  imposed  upon  a  foreign  corporation,  for  the  privilege 
of  doing  business  within  its  borders." 

Revival  of  Conditions  in  Reinstatement  of  Policy: — 
(Mutual  Life  Ins.  Co.  of  New  York  vs.  Love  joy.  Supreme  Court 
of  Alabama,  78  South.  Rep.  299.)  The  policy  as  issued  contained  a 
provision  that  the  company  should  not  be  liable  in  case  the  in- 
sured died  by  his  own  hand  within  one  year.  When  the  policy  was 
reinstated  the  application  for  reinstatement  signed  by  the  insured 
provided  that  the  insured  agreed  the  company  should  not  be  liable 
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if  he  should  die  by  his  own  hand  within  one  year  after  the  rein- 
statement. 

The  insured  committed  suicide  a  few  months  after  reinstate- 
ment and  the  company  contested.  The  court  held  that,  since  the 
agreement  in  the  application  for  reinstatement  was  not  plainly 
expressed  in  the  policy,  as  required  in  the  Alabama  code,  it  was 
not  binding.  It  further  held  that  the  agreement  in  the  policy  as 
originally  issued  was  not  revived  so  as  to  be  effective  from  the 
date  of  reinstatement.  The  judgment  against  the  company  was 
affirmed. 

Eecovery  for  Breach  of  Contr^\.ct  of  Premiums  Paid: — • 
(Farrow  vs.  State  Mutual  Life  Ins.  Co.,  Court  of  Appeals  of 
Georgia,  96  S.  E.  Eep.  446.)  This  was  an  appeal  on  demurrer. 
The  insured  claimed  that  the  company  had  refused  to  fulfill  its 
contract  by  refusing  to  pay  on  demand  the  guaranteed  surrender 
value  of  the  policy  and  brought  an  action  to  recover  the  total 
amount  of  premiums  paid  on  the  policy,  with  interest.  The  com- 
pany demurred  and  the  demurrer  was  sustained  and  appeal  taken. 
The  decision  was  affirmed.  The  following  is  an  extract  from  the 
opinion : 

"If  the  contention  of  the  plaintiff  should  be  carried  out,  the 
result  would  be  that  the  same  rule  would  apply  to  this  case  as 
when  the  policy  was  void  ah  inito;  but  this  is  not  the  proper  rule 
of  damages  under  the  pleadings  in  this  case.  The  policy  was 
admittedly  valid,  the  premiums  thereon  had  been  voluntarily  paid, 
the  policy  had  been  in  force  about  six  years,  and  there  was  no 
default  in  pa}Tnent  of  the  premiums  at  the  time  suit  was  brought. 
No  fraud  had  been  practiced  on  the  insured,  and  no  such  claim 
was  made  in  the  pleadings.  Therefore  the  only  reason  that  the 
plaintiff  could  urge  for  a  cancellation  of  the  contract  and  the 
return  of  all  the  premiums  was  the  failure  of  the  company  to  pay 
the  '  cash  surrender  value '  of  the  policy  as  above  set  out,  and  this 
is  not  a  sufficient  reason  for  such  action." 

Materiality  of  Eepresentatiox  : — (Mutual  Life  Ins.  Co.  vs. 
Bolton,  Court  of  Appeals  of  Georgia,  96  S.  E.  Eep.  442.)  In  the 
application  there  were  questions  about  sickness,  and  about  physi- 
cians consulted  within  the  last  five  years.  There  was  also  the 
question:  "Are  you  in  good  health?",  which  was  answered, 
"Yes."  The  undisputed  testimony  was  that  the  insured  had  con- 
sulted several  physicians  not  mentioned  in  his  answer  in  the  appli- 
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cation,  and  that  he  was  not  in  good  health  at  the  time  of  the 
examination  or  of  the  delivery  of  the  policy.  A  jury  had  given 
a  verdict  against  the  company.  The  Court  of  Appeals  reversed 
this  on  the  grounds  shown  in  the  following  extract  from  the 
opinion : 

"While  it  is  true  that  the  truth  and  materiality  of  the  repre- 
sentations made  by  the  insured  are  generally  questions  of  fact  for 
determination  by  the  jury,  yet  where  all  the  testimony  relating 
to  a  question  of  fact  excludes  every  reasonable  inference  but  one, 
as  we  think  it  does  in  this  case,  since  even  the  physician  introduced 
by  the  plaintiff  testified  that  the  insured  was  not  in  good  health 
at  the  time  the  application  for  insurance  was  made,  and  at  the 
time  the  policy  was  issued,  and  the  testimony  of  the  other  wit- 
nesses to  the  same  effect  is  undisputed,  the  issue  becomes  an  issue 
of  law  for  determination  by  the  court." 

SuEEENDEE  Value  of  Policy  Having  no  Gu^eanteed  Value: 
Automatic  Application  of  Dividend  to  Pay  Peemium  When 
CoNTEACT  Peovides  Othee  DISPOSITION: — Mutual  Life  Ins.  Co. 
of  New  York  vs.  Breland,  Supreme  Court  of  Mississippi,  78  South. 
Eep.  362.)  This  was  an  appeal  on  the  overruling  of  a  demurrer. 
A  paid-up  policy  granted  on  lapse  of  a  premium-paying  policy  and 
containing  no  guaranteed  cash  value,  was  surrendered  in  1909, 
the  proceeds  being  applied  to  pay  two  premiums  on  a  new  policy 
and  a  small  balance  over  such  premiums  being  paid  in  cash.  It 
was  contended  that  the  value  allowed  was  less  than  the  true  value 
of  this  paid-up  policy  and  that  if  the  true  value  had  been  allowed 
there  would  have  been  enough  to  pay  three  premiums  on  the  new 
policy.  The  court  held  that  where  there  was  no  contract  right 
to  surrender  a  policy  for  cash  the  parties,  within  reasonable  limi- 
tation, had  a  right  to  make  a  bargain  as  to  what  should  be  the 
purchase  price. 

The  new  policy  lapsed  at  the  end  of  the  second  year,  the  third 
year's  premium  not  being  paid.  The  plaintiff  in  the  lower  court 
(appellee)  contended  that  the  company  had  in  its  hands  sufficient 
funds  in  dividends  to  pay  this  third  premium  and  should  have 
so  applied  them.  The  policy  contained  four  dividend  options  with 
the  provision  that  if  no  election  was  made  within  three  months 
after  the  mailing  by  the  company  of  a  written  notice  requiring 
the  election  of  one  of  the  four  options,  the  dividend  should  be 
18 
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a])plic(l  to  purchase  additional   iiis\irai)fc.     In  tlio  opinion  it  was 
stated : 

"It  is  well  settled  that  the  law  abhors  a  forfeiture  and  it  is 
reasonable  to  assume  that  the  option  accorded  the  insurance  com- 
pany to  apply  the  dividends  to  the  purchase  of  paid-up  additions, 
contemplated  a  situation  where  the  policy  was  bein^,'  kopt  in  force 
and  not  a  situation  in  wliich  the  insurance  is  in  default  for  non- 
payment of  premium." 

Tlie  court  held  that  the  dividends  if  sufficient  should  have  been 
applied  to  pay  the  premium  notwithstanding  the  provision  of  the 
contract  to  the  contrary  and  the  overruling  of  the  company's 
demurrer  was  affirmed. 

This  would  seem  to  be  a  case  where  the  court  disregarded  the 
contract  made  by  the  parties  and  made  a  new  contract  for  them. 
As  a  practical  matter  it  would  seem  that  at  the  trial  the  dividends 
would  be  shown  not  sufficient  to  pay  the  premiums  in  question. 

When  Policy  Takes  Effect: — (Weber  vs.  Prudential  Ins. 
Co.,  Supreme  Court  of  Illinois,  120  N.  E.  Rep.  291.)  The  applica- 
tion was  signed  March  7  when  ten  dollars  was  paid  towards  the 
premium.  On  the  following  day  the  remainder  of  the  first  year's 
premium  was  paid.  On  March  12  Weber  was  examined  in  Chicago 
and  the  examination  and  application  were  mailed  to  the  head  office 
at  Newark.    On  ]\Iarch  21  a  policy  was  issued. 

On  March  17  Weber  consulted  a  physician  for  an  inflammation 
caused  by  pricking  his  finger  with  a  thorn.  On  March  20  a  second 
physician  was  called  in  and  both  were  of  the  opinion  that  there 
was  no  chance  for  Weber's  recovery.    He  died  on  the  twenty-third. 

The  application  contained  the  provision  that 

"  Said  policy  shall  not  take  effect  until  the  same  shall  be  issued 
and  delivered  by  the  said  company  and  the  first  premium  paid 
thereon  in  full  while  my  health  is  in  the  same  condition  as  de- 
scribed in  this  application." 

The  court  held  that  inasmuch  as  the  premium  had  been  paid 
the  contract  went  into  full  force  upon  the  acceptance  on  the  part 
of  the  company,  provided  it  was  accepted  while  the  health  of  the 
applicant  was  in  the  same  condition  as  described  in  the  applica- 
tion. The  deciding  question  was:  When  was  the  application  ac- 
cepted? The  plaintiff  claimed  that  it  was  accepted  on  March  13, 
when  the  medical  examination  was  completed.     The  court  held 
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that  it  was  not  shown  that  any  one,  except  the  officers  at  the  home 
office,  had  the  power  to  reject  or  accept  applications  and  that  the 
time  of  acceptance  was  the  date  the  policy  was  issued,  March  21, 
when  applicant's  health  had  become  seriously  impaired.  The 
judgment  of  the  lower  court  in  favor  of  the  company  was  affirmed. 

IisrcoiSTTESTABiLiTY : — (Stean  vs.  Occidental  Life  Ins.  Co.,  Su- 
preme Court  of  New  Mexico,  171  Pac.  Eep.  786.)  The  policy 
provided  that  it  should  be  incontestable  after  one  year  from  the 
date  of  issue.  It  also  provided  that  in  case  of  death  by  suicide 
within  two  years  from  the  date  of  issue,  the  amount  payable  should 
be  the  total  premiums  paid  by  the  insured. 

The  insured  committed  suicide  in  the  second  policy  year  and 
suit  was  brought  for  the  face  of  the  policy,  it  being  contended 
that  the  reduction  of  the  amount  payable  in  case  of  suicide  to  the 
return  of  the  premiums  paid  was  a  contest  of  the  policy  and  con- 
sequently barred  by  the  incontestability  clause.  The  court  held 
that  the  return  of  the  premiums  which  had  been  paid  was  carry- 
ing out  the  terms  of  the  contract  rather  than  contesting  the 
contract. 

Extracts  from  the  opinion  are: 

"We  are  unable  to  see  how  the  assertion  by  the  insurance  com- 
pany that  its  liability  is  limited  to  the  return  to  the  beneficiary  of 
the  premiums  paid  by  the  insured  under  the  suicide  clause  amounts 
to  a  contest  of  the  policy.  .  .  ." 

"  The  provision  that  its  liability  in  such  case  shall  be  limited  to 
a  return  of  the  premiums  is  clear,  and  there  can  be  no  question  as 
to  its  meaning.  The  incontestable  clause  in  the  policy  is  in  sub- 
stance that  the  validity  of  the  policy  will  not  bo  questioned  after 
the  expiration  of  one  year,  Init  the  suicide  clause  is  not  one  which 
enters  into  the  original  validity  of  the  contract,  but  one  which 
limits  the  right  of  recovery  after  the  full  existence  of  the  contract 
is  established  .  .  ." 

"Undoubtedly  the  term  'incontestable'  as  used  in  a  life  insur- 
ance policy  means  a  contest,  the  purpose  of  which  is  to  destroy 
the  validity  of  the  policy,  and  not  a  contest  the  purpose  of  which 
is  to  demand  its  enforcement.  Here,  the  appellant  and  the  appel- 
lee are  demanding  exactly  the  same  thing,  namely,  the  enforce- 
ment of  the  terms  of  the  policy.  The  dispute  is  as  to  those  terms, 
and  seeking  the  construction  by  the  court  of  the  terms  of  the  pol- 
icy and  the  application  of  the  terms  when  ascertained  is  not  a 
contest  of  the  policy." 
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False  Statement  in  Application: — (Moriarty  vs.  Metropoli- 
tan Life  Ins.  Co.,  Court  of  Appeals  of  Kentucky,  202  S.  W.  Rep. 
G30.)  The  uncontradicted  evidence  showed  that  the  insured  had 
been  a  patient  in  several  tul>erculosis  sanitariums  and  had  been 
treated  by  numerous  physicians  for  tuberculosis  and  knew  that  he 
had  tuberculosis  at  tlie  time  the  application  was  signed.  The 
application  contained  the  statement  that,  "Wherever  nothing  is 
written  in  the  following  paragraphs,  it  is  agreed  that  the  declara- 
tion is  true  without  exception." 

One  of  the  paragraphs  was: 

"I  have  never  had  any  of  the  following  diseases:  Apoplexy, 
appendicitis,  asthma,  bronchitis,  cancer  or  other  tumor,  consump- 
tion .  .  .  except  .  .  ." 

Nothing  was  entered  after  the  word  "except." 

The  court  held  that  this  was  a  representation  to  the  company 
that  the  insured  had  never  had  consumption.  In  so  doing,  it  dis- 
tinguished between  this  case  where  it  was  distinctly  stated  that  if 
nothing  was  written  it  was  agreed  that  the  declaration  was  true 
without  exception,  from  those  cases  where  a  question  was  left  un- 
answered and  the  insured  neither  admitted  nor  denied  the  exist- 
ence of  the  fact  regarding  which  inquiry  was  made. 

A  further  question  raised  was  whether  the  insured  was  bound 
by  the  representations  when  he  signed  the  application  without 
reading  it.    The  court  said  in  part  in  regard  to  this  as  follows : 

"...  According  to  Dr.  Prather's  evidence,  he  read  the  appli- 
cation to  the  insured  and  correctly  recorded  the  exceptions  and 
declarations  made  by  the  insured.  He  then  handed  the  applica- 
tion to  the  insured,  and  the  insured  signed  it  without  reading  it. 
This  is  not  a  case  where  it  is  contended  that  the  examining  physi- 
cian himself  made  false  answers  to  the  questions  propounded  to 
the  insured  or  misrepresented  to  the  insured  the  contents  of  the 
application,  and  thereby  induced  him  to  sign  it  without  reading  it. 
It  is  simply  a  case  where,  without  plea  or  proof  of  fraud,  mistake, 
or  estoppel,  it  is  sought  to  escape  the  effect  of  the  false  represen- 
tations contained  in  the  application  by  mere  proof  that  the  insured 
signed  the  application  without  reading  it.  We  have  frequently 
written  that  one  who  can  read,  and  has  an  opportunity  to  read, 
a  contract  which  he  signs,  is  bound  unless  he  was  misled  as  to  the 
nature  or  contents  of  the  instrument,  or  his  signature  was  obtained 
by  fraud." 


LEGAL   NOTES.  279 

DiYiDEND  Estimate: — (Calm  vs.  Northwestern  Mutual  Life 
Ins,  Co.,  Illinois  Appellate  Court,  208  111.  Appellate  Court  Eep. 
317.)  A  soliciting  agent  wrote  the  insured  a  short  time  before 
he  took  out  the  policy  in  question,  a  letter  which  in  its  essential 
parts  read  as  follows: 

''Dear  Sir:— 

I  hereby  present  for  your  consideration  the  following  proposi- 
tion for  $10,000.00. 

Your  insurance  age  is  39,  changing  on  the  26th  of  Feb.  '92. 
Plan  20  payments  life  20  years  non-forfeiting  Semi-tontine. 

At  the  end  of  20  years  the  policy  guarantees  the  insured  the 
following  options,  one  of  which  is  sure  to  meet  your  circumstances : 
1st  Option: — 

To  withdraw,  in  cash  the  guaranteed  Reserve $     4,708.80 

And  the  accumulated  Surplus  (estimate) 6,245.50 

Total    "$10,954730 

Our  estimates  are  exceedingly  conservative;  they  are  based  on 
the  dividend  of  1884,  the  LOWEST  paid  for  years,  with  only  5^% 
interest  when  the  Company  earns  6.22  per  et.  on  its  entire  assets." 

A  semi-tontine  policy  was  issued,  which  the  plaintiff  said  he 
took  because  of  the  letter  in  question.  The  amount  of  surplus  at 
the  end  of  the  dividend  period  proved  to  be  much  smaller  than 
the  amount  mentioned  in  the  letter  and  the  insured  brought  suit. 

The  court  did  not  enter  into  the  question  as  to  whether  the 
letter  was  binding  upon  the  company  but  rendered  a  judgment  m 
favor  of  the  company  on  the  basis  of  the  statements  in  the  letter 
itself  holding  that  these  did  not  amount  to  a  guarantee,  but  were 
"  an  expression  of  expectancy." 

An  extract  from  the  opinion  reads  as  follows: 

"...  We  are  of  the  opinion  that  the  proposal  itself  does  not 
amount  to  a  guaranty.  By  this  proposal  plaintiff  was  offered  a 
'20  years  .  .  .  Semi-Tontine  policy/  that  is,  a  policy  with  a  sur- 
plus to  be  determined  at  the  end  of  the  tontine  period  in  accord- 
ance with  the  theory  of  such  policies.  Plaintiff  must  be  held  in 
law  to  know  that  the  proposal  offered  that  kind  of  insurance ;  hence 
he  must  have  known  that  the  amount  of  the  surplus  at  the  end 
of  the  tontine  period  would  depend  upon  the  happening  of  several 
contingencies  during  this  period,  and  that  any  statement  made  at 
the  beginning  of  the  period  of  the  amount  of  this  surplus  could 
only  be  an  estimate  or  opinion.  Entirely  consistent  with  this  kind 
of  insurance,  the  proposal  states  in  explicit  words  that  the  figures 
given  as  to  the  amount  of  surplus  which  might  be  expected  were 
'estimated'  which  estimates  it  was  said  were  conservative,  based 
upon  previous  experience." 
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Dividend  Estimate: — (Lucllon  vs.  Xew  York  Life  Ins.  Co., 
Supreme  Court  of  Michicran,  167  N.  W.  Rep.  950.)  The  policy 
was  a  twenty  payment  life,  twenty  year  accumulation  plan.  The 
agent  in  sending  the  policy  to  the  insured  stated  definitely  over 
his  signature  the  amounts  to  be  realized  at  the  end  of  the  twenty 
years  in  each  of  several  options.  There  was  the  usual  provision 
in  the  contract  that  an  agent  had  not  the  power  to  bind  the  com- 
pany and  also  the  usual  provision  as  to  distribution  of  surplus. 
The  court  hold:  First,  that  where  insurance  is  tontine  or  semi- 
tontine  in  its  character  "statements  as  to  prospective  surplus  or 
profits  will  be  regarded  as  estimates  rather  than  as  definite  prom- 
ises to  pay  a  fixed  amount";  second,  that  there  was  no  testimony 
showing  authority  on  the  part  of  the  agent  "to  change  the  contract 
of  insurance  by  the  letter  he  wrote,  but,  rather,  it  was  affirmatively 
shown  that  he  had  no  such  authority." 

Conditions  in  Loan  Ageeement: — (Hubbard  vs.  Equitable 
Life  Assurance  Society,  Supreme  Court  of  Appeals  of  West  Vir- 
ginia, 95  S.  E.  Eep.  811.)     The  policy  provided: 

"  After  this  policy  has  been  in  force  three  years  the  Society  will 
make  loans  thereon  at  5  per  cent,  interest  per  annum,  payable  in 
advance,  of  the  respective  amounts  stated  in  the  following  table 
upon  the  due  assignment  of  this  policy  to  the  Society  as  collateral 
security  for  loan." 

When  an  application  for  a  loan  was  made  the  company  sub- 
mitted a  form  of  agreement.  The  insured  made  three  interlinea- 
tions therein,  one  providing  for  extension  of  the  loan  by  payment 
of  interest  in  advance  for  one  year,  another  for  thirty  days'  notice 
of  intention  to  cancel  the  policy  for  default  in  pajonent  of  the  loan 
on  the  due  date  thereof,  and  the  third  for  waiver  of  further  de- 
mand of  payment.  The  company  declined  to  change  its  loan 
agreement,  but  offered  so  far  as  the  first  point  was  concerned  to 
furnish  an  additional  document  agreeing  to  continue  the  loan  m 
accordance  with  the  terms  of  the  contract.  On  the  second  point, 
namely  that  of  notice  of  cancellation,  the  company  refused  to  make 
any  change  to  provide  for  notice  of  default  as  a  step  preliminary 
to  cancellation.  The  insured  refused  to  take  the  loan  under  the 
conditions  required  by  the  company  and  brought  suit  for  damages, 
obtaining  a  verdict  in  the  lower  court. 

The  higher  court  held  that  the  company  substantially  complied 
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with  the  provisions  of  the  policy  by  offering  an  independent  docu- 
ment agreeing  to  continue  the  loan  in  accordance  with  the  policy, 
but  that  it  was  not  Justified  in  demanding  that  the  insured  sign 
an  agreement  which  provided  for  cancellation  of  the  policy  with- 
out notice  in  case  of  default  when  the  loan  became  due.  In  the 
course  of  the  opinion  the  court  stated  that  the  provision  in  the 
proposed  loan  agreement  for  cancellation  of  the  policy  without 
notice  in  case  of  default  was  inconsistent  with  the  policy  contract, 
saying  that  as  the  right  to  pay  after  default  was  not  expressly 
covered  in  the  policy,  the  policy  contract  was  opened  to  construc- 
tion in  that  particular. 

"...  Here  there  is  a  contract  to  make  a  loan,  and  it  is  silent 
as  to  right  of  cancellation  without  notice  for  default.  Such  right 
is  deemed  not  to  exist  in  the  absence  of  a  waiver  expressed  or 
reasonably  and  fairly  implied." 

While  the  court  generally  upheld  the  plaintiff's  contentions,  it 
nevertheless  reversed  the  lower  court  and  ordered  a  new  trial,  ow- 
ing to  the  fact  that  certain  evidence  offered  by  the  company  had 
been  excluded. 

"Insured  or  Owner"  of  Policy: — (Caplin  vs.  Penn  Mutual 
Life  Ins.  Co.,  Supreme  Court  of  ITew  York,  Appellate  Division, 
169  N.  Y.  Supp.  756.)  The  policies  provided  for  loans  "on  proper 
assignment  of  the  policy"  and  "at  the  option  of  the  insured  or 
owner  of  the  policy."  The  exact  character  of  the  policies  is  not 
stated  in  the  opinion,  but  they  appear  to  have  been  income  policies 
in  which  there  were  a  number  of  contingent  payees.  The  policies 
provided  that, 

"  the  beneficiaries  under  this  policy  shall  not  at  any  time  have  the 
right  to  demand  or  receive,  in  lieu  of  the  income  or  principal  sum 
hereunder  payable,  the  commuted  value  of  the  same,  nor  to  borrow 
from  the  company  on  the  security  thereof,  nor  in  any  wise  to 
anticipate  or  alienate  the  benefits  payable  thereunder." 

The  insured  assigned  the  policies  to  the  plaintiff  and  the  plaintiff 
attempted  to  borrow  from  the  company  the  amount  stipulated  m 
the  contract.  The  question  was  whether  the  policies  authorized 
it.  The  court  held  that  the  policies  evidently  authorized  some 
one  to  borrow  and  inasmuch  as  the  beneficiaries  were  prevented 
by  the  clause  quoted  and  furthermore  would  be  unable  to,  as  In 
view  of  the  contingencies  it  could  not  be  told  who  were  the  bene- 


282  LEGAL    NOTES. 

ficiarics,  the  right  must  exist  to  the  insured  and,  therefore,  to 
hip  assignee. 

The  words  "insured  or  owner"  were,  perhaps,  an  unfortunate 
form  of  expression  as  to  whom  rights  shall  belong.  Nevertheless, 
it  has  been  considered  that  the  owner  of  the  policy,  particularly 
if  no  right  to  change  the  beneficiary  existed,  was  the  beneficiary, 
and  that  the  insured  could  not  exercise  such  a  right  of  ownership 
as  obtaining  a  loan,  even  though  the  loan  clause  read  as  above, 
without  the  legal  consent  of  the  beneficiary. 

The  court  was  apparently  influenced  by  the  above  clause  denying 
the  beneficiary  under  the  mode  of  settlement  after  the  death  of  the 
insured  the  right  to  commute,  borrow  or  alienate,  which  it  inter- 
preted as  a  clause  preventing  the  beneficiary  from  joining  with  the 
insured  to  obtain  a  loan  from  the  company  during  the  insured's 
lifetime. 

The  doctrine  of  the  court  in  the  present  case  imperils  the  very 
foundation  of  the  beneficiary's  vested  rights  in  a  life  insurance 
policy,  by  enabling  the  insured  or  his  assignee  to  render  them  of  no 
value  by  borrowing  against  the  policy.  An  appeal  to  the  court  of 
last  resort  will  be  awaited  with  much  interest. 

SuRRENDEE  OF  PoLicY  FOR  NoN-PAYMENT  OF  LoAN : — (Travel- 
ers Ins.  Co.  vs.  Lazenby,  Court  of  Appeals  of  Alabama,  79  South. 
Eep.  630.)  The  policy  was  a  limited  payment  policy  on  which  all 
premiums  had  been  paid.  In  taking  the  loan  of  $298  an  agreement 
of  the  usual  type  was  signed.  When  the  loan  came  due  no  notice 
of  the  due  date  was  sent  to  the  insured,  but  shortly  after  a  letter 
was  written  calling  attention  to  the  fact  that,  for  non-payment  of 
interest  and  in  view  of  the  fact  that  there  was  no  excess  of  cash 
value  over  the  indebtedness,  the  policy  had  become  void,  and  offer- 
ing to  restore  upon  evidence  of  insurability  and  payment  of  the 
amount  required.  There  was  some  question  whether  a  restoration 
had  not  been  made  but  the  court  disregarded  this  in  its  decision 
basing  that  on  the  question  whether  the  policy  had  become  void. 
The  court  treated  the  loan  contract  as  a  pledge  of  the  policy  to 
secure  the  loan,  "with  the  right  in  the  pledgee  to  sell  in  case  of 
default  but  not  to  confiscate." 

The  court  made  the  statement  that  the  policy  contained  an  obli- 
gation on  the  part  of  the  company  "for  increased  value  at  each 
annual  period  that  would  more  than  pay  the  interest  charge  "  and 
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was  apparently  influenced  by  the  belief  that  the  policy  could  con- 
tinue to  carry  the  loan  without  cash  payment  for  interest  on  the 
part  of  the  insured.  The  two  successive  cash  values  mentioned, 
however,  do  not  seem  to  be  in  accordance  with  this  idea,  one  being 
two  hundred  and  ninety-eight  dollars  and  the  next  one,  three 
hundred  and  seven.    The  decision  of  the  court  was: 

"The  provision  of  the  loan  agreement  for  a  surrender  or  for- 
feiture of  the  policy  upon  the  non-payment  of  interest  on  the  loan 
is  void  .  .  ." 

The  danger  involved  in  this  doctrine  can  be  readily  seen. 

Cancellation  of  Policy  for  Non-payment  of  Loan: — 
(Stevens  vs.  The  Mutual  Life  Insurance  Company  of  New  York, 
Supreme  Court  of  New  York,  Appellate  Division,  171  N.  Y.  Supp., 
296.)  The  question  was  the  power  of  the  company  to  cancel  cer- 
tain policies  in  accordance  with  the  loan  agreement,  without  notice 
to  the  insured,  upon  non-payment  of  loan,  such  cancellation  being 
at  the  end  of  the  extension  period  rather  than  at  the  original 
due  date. 

The  loan  agreement  required  payment  January  24,  1915.  At 
that  time,  the  insured  paid  the  interest,  and  the  loan  was  con- 
tinued for  one  year.  In  1916,  at  the  end  of  the  year,  the  insured 
paid  neither  the  principal  nor  interest.  The  loan  agreement  pro- 
vided that  in  event  of  failure  to  repay  on  the  date  when  due,  or 
in  the  event  of  non-payment  of  interest,  the  company  "without 
further  notice  and  without  further  demand  for  payment,  may 
cancel  said  policy  as  of  the  date  of  default,  etc."  It  further  pro- 
vided "in  case  of  any  extension  or  renewal,  or  extensions  or  re- 
newals of  this  note,  the  foregoing  provision  for  cancellation  and 
surrender  of  said  policy  shall  be  applicable."  The  statement  of 
facts  in  the  prevailing  opinion  of  the  court  recited  that  it  was 
alleged  that  at  the  request  of  the  insured,  the  loan  was  renewed  for 
the  period  of  one  year  but  that  the  record  shows  no  evidence 
offered  of  such  request.  On  March  9,  1916,  the  company  cancelled 
the  policy  as  of  January  24. 

The  court  held  that  on  the  original  due  date,  no  notice  would 
have  been  necessary  to  cancel  the  policy,  but  in  view  of  the  fact 
that  no  extension  for  a  definite  time  had  been  made,  cancellation 
at  any  later  date  could  be  made  only  after  notice  and  demand  for 
payment,  and  that  the  cancellation  consequently  was  not  valid. 
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There  was  a  stronfj^  dissentirif^  opinion  concurred  in  by  two  of 
the  judges  whicli  apparently  regarded  the  extension  of  the  loan 
as  being  for  a  definite  period  and  which  held,  in  accordance  with 
the  provision  of  the  loan  agreement  regarding  extensions,  that  the 
company  could  cancel  without  notice  for  non-payment,  if  the  loan 
was  not  paid  when  due  or  arrangement  for  further  extension  made. 

The  final  decision  of  the  Court  of  Appeals  will  be  awaited  with 
interest. 

Change  of  Beneficiary: — (Neary  vs.  Metropolitan  Life  Ins. 
Co.,  Supreme  Court  of  Errors  of  Connecticut,  103  Atl.  Rep.  661.) 
The  insured  and  his  wife  joined  in  the  application  for  the  policy 
which  was  issued  naming  the  wife  as  beneficiary.  The  policy  pro- 
vided that  the  insured  might  designate  a  new  beneficiary  by  a 
notice  in  writing  filed  at  the  home  office  of  the  company,  accom- 
panied by  the  policy,  the  change  to  take  effect  upon  the  endorse- 
ment of  the  same  on  the  policy  by  the  company. 

The  insured  attempted  to  change  the  beneficiary  to  his  mother. 
His  wife,  however,  held  the  policy  and  the  policy  was  not  deliv- 
ered to  the  company  and  was  not  endorsed. 

The  court  held  that  the  wife  took  a  legal  interest  which  could 
be  divested  only  as  provided  in  the  policy  and  that  the  company 
could  not  assent  to  a  change  of  beneficiary  to  deprive  her  of  the 
benefits,  unless  the  provisions  of  the  policy  as  to  change  of  bene- 
ficiary were  complied  with. 

Change  of  Beneficiaey: — (Frakes  vs.  Brotherhood  of  Loco- 
motive Firemen,  Kansas  City  Court  of  Appeals,  Mo.  204,  S.  W. 
Eep.  26.)  There  was  a  provision  in  the  constitution  of  the  society 
as  to  the  method  of  changing  the  beneficiary.  The  insured  took 
his  certificate  to  the  local  lodge  and  asked  some  of  the  officers 
how  to  make  a  change.  The  directions  given  him  he  complied 
with,  but  they  were  not  in  accordance  with  the  provisions  of  the 
constitution.  After  his  death  the  new  beneficiary  brought  action 
making  the  original  beneficiary  a  party  defendant.  The  society 
paid  the  money  into  court. 

The  court  held  that  the  method  provided  in  the  constitution 
concerning  the  way  in  which  a  change  of  beneficiary  could  be  made 
was  for  the  benefit  and  protection  of  the  association  and  might 
be  waived  by  it,  and  further  held  that  the  depositing  of  the  money 


LEGAL   NOTES.  285 

in  court  and  the  asking  that  the  rival  claimants  be  asked  to  inter- 
plead for  it  constituted  a  waiver.  Hence,  it  was  adjudged  that  the 
new  beneficiary  was  entitled  to  the  proceeds. 

Knowledge  of  Agent: — (Hughes  vs.  Metropolitan  Life  Ins. 
Co.,  Supreme  Judicial  Court  of  Maine,  103  Atl.  Rep.  465.)  A 
Maine  statute  provides  with  reference  to  life  insurance  agents 
that: 

"  Such  agents  .  .  .  shall  be  regarded  as  in  the  place  of  the  com- 
pany in  all  respects  regarding  any  insurance  effected  by  them. 
The  company  is  bound  by  their  knowledge  of  the  risk  and  of  all 
matters  connected  therewith.  Omissions  and  misdescriptions 
known  to  the  agent  shall  be  regarded  as  known  by  the  company, 
and  waived  by  it  as  if  noted  in  the  policy." 

The  question  involved  concerned  misstatements  to  the  medical 
examiner.    The  court  held  in  regard  to  these  as  follows: 

"Therefore,  so  far  as  material  false  representations  to  a  medi- 
cal examiner  are  known  to  the  agent,  they  are  known  to  the  com- 
pany; but,  on  the  other  hand,  any  material  false  representation 
made  to  the  medical  examiner,  which  was  not  known  to  the  agent, 
is  not  made  the  knowledge  of  the  company  either  by  the  statute 
or  common  law.  That  is,  just  so  far  as  material  false  representa- 
tions to  the  medical  examiner  coincide  with  the  agent's  knowledge 
thereof  they  are  constructively  known  to  the  company  and  bind- 
ing upon  it;  but  beyond  such  coincidence  such  false  representa- 
tions are  not  constructively  known  to  the  company,  will  not  be 
deemed  to  be  waived,  will  operate  as  a  fraud  and  vitiate  the  policy. 

"Yet  so  far  as  the  knowledge  of  the  agent  covers  the  false  rep- 
resentations made  by  the  insured,  that  knowledge,  by  force  of  the 
statute,  binds  the  company.  But,  beyond  this,  the  statute  does 
not  in  terms  or  intent  permit  the  fraud  to  go.  In  each  medical 
examination  are  found  material  false  representations  beyond  the 
knowledge  of  the  agent.    The  policies  for  this  reason  are  void." 

CoRPOKATiON  Income  Tax: — (Northwestern  Mutual  Life  Ins. 
Co.  vs.  Fink,  Collector,  U.  S.  District  Court,  248  Fed.  Eep.  568.) 
The  chief  questions  in  this  case  are:  (1)  Whether  dividends  ap- 
plied to  purchase  paid-up  additions  and  dividends  applied  to  pay 
renewal  premiums  should  be  included  as  income;  the  court  held 
that  they  should  not;  and  (2)  Whether  for  the  purpose  of  taxa- 
tion the  premium  and  interest  items  accrued  and  due  but  not 
actually  collected  should  be  included  as  income;  the  court  here 
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also  held  that  thoy  should  not.  This  is  in  line  with  previous 
decisions. 

Insurable  Interest  of  a  Corporation  in  Life  of  its  Man- 
ager:—  (Wiirzhurg  vs.  New  York  Life  Ins.  Co.  et  al.,  Supreme 
Court  of  Tennessee,  203  S.  W.  Rep.  332.)  At  the  time  of  taking 
out  the  policy  the  insured  was  manager  and  guiding  spirit  of  a 
company.  Others  interested  became  acquainted  with  the  details 
of  the  business  and  the  salary  of  the  insured  was  reduced,  so  that 
he  was  forced  to  leave  the  company.  The  contention  was  that 
the  company  had  no  further  insurable  interest  in  the  insured's 
life  and  hence  was  entitled  to  be  reimbursed  out  of  the  proceeds 
of  the  policy  only  to  the  extent  of  the  actual  outlay  of  premiums. 
The  court  held  that  there  was  no  question  of  the  insurable  inter- 
est when  the  policy  was  taken  out  and,  as  it  was  valid  when  issued, 
it  remained  valid  and  the  fact  that  the  insured  afterwards  severed 
his  relations  with  the  company  did  not  invalidate  the  company's 
right  to  the  proceeds  of  the  polic}^  because  the  policy  of  insurance 
was  not  a  mere  contract  of  indemnity  but  a  contract  to  pay  the 
beneficiary  a  certain  sum  of  money  in  case  of  death. 

This  would  be  the  accepted  doctrine  in  most  states.  A  state  like 
Texas  is  an  exception  as  the  insurable  interest  of  the  beneficiary 
must  exist  at  the  time  of  death  for  the  beneficiary  to  be  entitled 
to  the  proceeds  of  the  policy. 

Payment    of    Premiums   by   One   not   Having   Insurable 

Interest: — (AVestern  and  Southern  Life  Insurance  Company  vs. 
Nagel,  Court  of  Appeals  of  Kentucky,  203  S.  W.  Rep.  192.)  The 
policy  in  question  named  the  wife  of  the  insured  as  beneficiary, 
but  it  appeared  that  the  beneficiary  named  was  not  the  legal  wife 
of  the  insured.  In  1908  the  insured  abandoned  the  beneficiary 
and  his  home  and  was  not  heard  of  for  more  than  seven  years 
thereafter.  The  beneficiary  paid  the  premiums  to  keep  the  policy 
in  force  and  brought  suit  after  the  expiration  of  the  seven  years 
from  the  date  of  the  insured's  disappearance,  for  the  amount  of 
the  policy.  In  the  suit  the  Court  of  Appeals  of  Kentucky  held 
that  tlie  beneficiary  did  not  have  an  insurable  interest  in  the  life 
of  the  insured  and  could  not,  therefore,  by  continuing  the  pay- 
ment of  the  premiums  keep  the  contract  of  insurance  in  force. 
It  w^as  also  held  she  was  entitled  to  recover  the  amount  of  the 
premiums  thus  paid  and  this  amount  was  paid  to  her. 
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Nagel,  the  administrator  of  the  insured's  estate,  contended  that 
the  estate  was  entitled  to  recover  on  the  policy  of  insurance.  The 
court  held  that  the  presumption  of  death  arose  only  at  the  end  of 
seven  years  from  the  insured's  disappearance  and  while  his  nomi- 
nal wife  undertook  to  keep  the  policy  in  force  by  paying  the  pre- 
miums, she  could  not  do  this  because  she  had  no  insurable  interest 
in  his  life,  "and  the  law  forbids  one  not  in  such  relation  to  carry 
or  enforce  an  insurance  policy  upon  the  life  of  another.  The  pre- 
miums thus  paid  by  the  nominal  wife  were  ineffectual  for  any 
purpose."  Hence  the  premiums  not  having  been  paid  the  policy 
lapsed  and  there  was  nothing  payable  thereunder. 

This  entire  case  depends  upon  the  peculiar  doctrine  of  Kentuck}' 
as  to  the  requirements  of  insurable  interest  in  the  beneficiary 
which  is  not  followed  in  most  other  states. 

Peestjmption  of  Survivoeship  : — (McGowin  vs.  Menken,  Court 
of  Appeals  of  New  York,  119  N.  E.  Kep.  877.)  The  policy  pro- 
vided that  it  should  be  payable  to  the  insured's  wife  if  living,  if 
not,  to  his  estate.  Both  the  insured  and  his  wife  were  lost  on  the 
"  Lusitania  "  and  there  was  no  evidence  showing  which  survived  the 
other.  The  dispute  was  between  the  administrator  of  the  insured 
and  the  administrator  of  the  wife.  The  court  held  that  by  the 
express  terms  of  the  policy  the  insured's  estate  was  entitled  to  the 
proceeds. 

Insolvency  :  Premiums  Inuring  to  Benefit  of  Creditors  : — 
(Harriman  National  Bank  vs.  Huiet,  United  States  Circuit  Court 
of  Appeals,  249  Fed.  Rep.  856.)  The  insured  was  insolvent  at 
the  time  of  his  death.  A  statute  of  South  Carolina  provided  for 
exemption  from  the  claims  of  the  creditors  of  insurance  for  the 
benefit  of  wife  or  children  of  the  insured,  with  the  following  con- 
dition : 

"Provided,  however,  that  if  the  premium  paid  in  any  one  year 
out  of  the  property  or  funds  of  the  hsuband  shall  exceed  the  sum 
of  five  hundred  dollars,  the  exemption  from  the  claims  of  the  credi- 
tors of  the  husband  shall  not  apply  to  so  much  of  said  premium  so 
paid  as  shall  be  in  excess  of  five  hundred  dollars,  but  such  excess 
.  .  .  shall  inure  to  the  benefit  of  such  creditors.  .  .  ." 

A  question  involved  was  whether  under  this  statute  all  premiums 
paid  in  excess  of  five  hundred  dollars  a  year  or  only  those  paid 
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diirin<,f  insolvency  inured  to  the  benefit  of  the  creditors.  The  court 
held  the  former.  There  was,  however,  a  dissenting  opinion  which 
would  seem  to  he  more  reasonable,  inasmuch  as  the  whole  intent 
of  the  statute  scemes  to  be  to  deal  with  premiums  paid  during 
insolvency  and  not  to  limit  the  amount  of  life  insurance  that  the 
insured  could  have  in  favor  of  a  beneficiary  and  free  from  the 
claims  of  creditors,  except  in  so  far  as  premiums  were  paid  to 
the  detriment  of  those  creditors.  In  line  with  the  dissenting  opin- 
ion and  as  illustrating  what  the  decision  might  lead  to,  an  insured 
might,  if  such  a  statute  were  in  force  in  1870,  have  taken  a  single 
premium  policy  at  that  time  for  one  hundred  thousand  dollars  and 
paid  forty  thousand  dollars  therefor.  Such  policy  being  in  favor  of 
the  insured's  wife  would  not  have  been  subject  to  his  control  or  in 
any  way  his  property,  nor  could  he  in  any  way  have  defeated  such  a 
policy  if  he  had  wished  to  do  so  since  no  further  premiums  were 
payable  and  he,  consequently,  could  not  lapse  it.  He  might  have 
been  a  wealthy  man  and  remained  absolutely  solvent  up  to  almost 
the  time  of  his  death,  which  could  be  supposed  to  have  occurred 
in  1917.  Under  these  circumstances  it  cannot  be  conceived  that 
in  any  way  the  payment  of  the  single  premium  for  the  policy  forty- 
seven  years  earlier  would  have  injured  his  creditors  at  the  time 
of  an  insolvency  occurring  in  1917,  yet  as  this  decision  seems  to 
be  interpreted  in  the  dissenting  opinion  and  as  it  appears  to  read, 
thirty-nine  thousand,  five  hundred  dollars  of  the  premium  paid 
with  interest  tliercou  for  forty-seven  years  would  have  inured  to 
the  benefit  of  the  creditors.  This,  of  course,  would  have  meant 
that  they  would  receive  the  entire  proceeds  of  the  policy  except  the 
twelve  hundred  and  fifty  dollars  purchased  by  the  five  hundred 
dollars  which  was  exempt.  In  other  words  all  the  security  of  the 
beneficiary  in  the  supposedly  vested  interest  in  a  life  insurance 
policy  is  destroyed. 

Pkemium  Notice: — (McDonald  vs.  ^tna  Life  Ins.  Co.,  Su- 
preme Court  of  New  York,  Appellate  Div.,  169  N.  Y.  Supp.  762.) 
The  question  w^as  whether  a  premium  notice  fulfilled  the  require- 
ments of  the  law  of  New  York.  The  notice  stated  the  amount  of 
the  premium  and  that  it  would  become  due  on  a  certain  date.  On 
the  reverse  side  of  the  card  giving  the  notice  the  statement  was 
made  that  unless  the  premium  was  paid  "in  accordance  with  the 
above  notice"  the  policy  would  be  forfeited.     The  statement  on 
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the  back  had  however  said  earlier,  "  Thirty-one  days'  grave  is  allowed 
on  the  pajonent  of  premiums  but  interest  at  six  per  cent,  is  charged 
for  the  time  deferred  and,  practically,  it  is  better  to  pay  promptly 
when  due."  The  court  held  that  the  statement  in  regard  to  for- 
feiture was  not  sufficiently  clear  as  to  when  the  premium  must  be 
paid  to  fulfill  the  requirements  of  the  New  York  law.  It  also  held 
that  it  was  questionable  whether  the  statements  on  the  back  of  the 
card  about  forfeiture  were  a  part  of  the  notice,  no  reference  being 
made  to  the  back  of  the  card  by  anything  on  the  front  of  the  card. 

Date  of  Termination  of  Insurance: — (New  York  Life  Ins. 
Co.  vs.  Reese,  Supreme  Court  of  Alabama,  79  South.  Eep.  245.) 
The  policy  gave  certain  options  at  the  end  of  the  accumulation 
period,  November  16,  1916.  One  of  these  was  to  receive  the  entire 
value,  including  the  dividends  in  cash.  The  insured  sometime 
before  the  end  of  the  period  elected  this  option.  The  company 
then  sent  the  insured  a  written  statement  showing  the  amount 
payable  and  forwarded  a  check  to  be  delivered  to  the  insured  on 
November  16.  The  insured  died  at  four  A.M.,  November  16.  The 
question  was  whether  the  amount  payable  was  this  cash  value  or 
the  amount  of  insurance  under  the  policy.  The  court  held  that 
the  original  insurance  period  and  with  it  the  tontine  period 
expired  on  the  first  moment  of  November  16,  1916,  and  that  the 
death  of  the  insured  occurred  after  the  elected  benefit  had  become 
operative  in  lieu  of  the  death  benefit  which  was  limited  to  the 
tontine  period. 

Effect  of  Injunction: — (Evans  vs.  Eoyal  Arcanum,  Court 
of  Appeals  of  New  York,  120  N.  E.  Rep.  93.)  Relying  upon  the 
decision  of  the  Court  of  Appeals  in  Greene  vs.  Royal  Arcanum 
{T.  A.  S.  A.,  XVI,  145)  the  insured  had  refused  to  pay  increased 
assessments.  He  brought  an  action  to  compel  the  society  to  re- 
ceive the  amount  of  the  original  assessments  and  to  enjoin  it  from 
suspending  him  upon  making  such  a  pa}Tnent,  and  obtained  an 
injunction  enjoining  the  society  from  suspending  him  and  from 
in  any  manner  interfering  with  his  rights  and  privileges.  To 
obtain  this  he  gave  a  bond.  This  was  the  situation  at  the  time  of 
his  death.  Later  the  decision  of  the  New  York  Court  of  Appeals 
in  Greene  vs.  Royal  Arcanum  was  reversed  in  the  United  States 
Supreme  Court.    The  action  was  continued  after  the  death  of  the 
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insured  by  the  executrix  wlio  in  a  suj)plemental  complaint  asked 
it  be  adjudged  the  insured  was  a  member  in  good  standing  at  the 
time  of  liis  death.  The  Court  of  Appeals  held  that  "  the  temporary 
injunction  did  not  continue  the  insured  as  a  member  but  all  that 
it  did  or  pretended  to  do  was  to  enjoin  the  society  from  suspend- 
ing him  as  a  member  and  from  in  any  manner  interfering  with 
his  rights  and  privileges  therein.  The  society  did  not  suspend 
him  nor  did  it  in  any  manner  interfere  with  his  rights  and  privi- 
leges. He  suspended  himself.  .  .  .  Non-payment  of  the  monthly 
assessments  ipso  facto  operated  as  a  suspension." 

Vested  Interest  in  Mutual  Benefit  Certificate: — (Sipe 
vs.  Sipe,  Supreme  Court  of  Kansas,  173  Pac.  Rep.  13.)  In  1912, 
the  insured  promised  his  wife  that  if  she  would  keep  up  the  pre- 
miums, he  would  not  change  the  beneficiary  to  any  one  else.  This 
was  some  years  after  the  certificate  was  issued.  In  1914,  the  wife 
had  a  conversation  with  the  insured's  father,  in  which  he  told  her 
that  whenever  she  could  not  pay  the  assessments,  he  would  do  so 
for  her.  After  this,  she  paid  some  of  the  assessments,  but  on  sev- 
eral occasions,  when  she  went  to  make  payment,  she  found  that  the 
insured's  father  had  already  done  so.  In  November,  1915,  the 
insured  caused  a  new  certificate  to  be  issued,  naming  his  father 
as  beneficiary.  The  question  before  the  court  was  whether  the 
agreement  between  the  insured  and  his  wife  gave  the  wife  a  vested 
interest  in  the  certificate  which  prevented  a  change  of  beneficiary. 

The  court  held  that  the  wife  had  acquired  a  vested  interest,  so 
that  the  attempt  to  change  the  beneficiary  was  not  effective. 

Who  Can  be  Beneficiary  Under  Designation  of  "  Depend- 
ent"?:—  (Women's  Catholic  Order  of  Foresters  vs.  Heffernan, 
Supreme  Court  of  Illinois,  119  N.  E.  Eep.  426.)  The  constitu- 
tion of  the  Order  after  providing  what  classes  of  relatives  could 
be  beneficiaries  contained  the  following: 

"  Class  Second :  To  any  other  person  who  is  dependent  upon  the 
member  for  maintenance  (food,  clothing,  lodging  or  education), 
in  which  case  written  evidence  of  the  dependency  within  the  re- 
quirements of  the  laws  of  this  Order  must  be  furnished  to  the 
satisfaction  of  the  high  secretary  before  the  endowment  certificate 
can  be  issued." 

The  insured,  an  unmarried  woman,  lived  for  many  years  with 
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Catharine  Heffernan,  also  an  unmarried  woman,  never  having  any 
other  home  after  the  death  of  her  mother.  They  were  referred  to 
by  some  of  the  witnesses  as  being  dearer  to  each  other  than  sisters. 
Some  years  after  the  death  of  her  mother  who  had  been  benefi- 
ciary the  insured  had  the  beneficiary  changed  to  Catharine 
Heffernan,  "  dear  friend  and  member  of  my  family."  At  the  death 
of  the  insured  claim  was  made  by  relatives  and  the  Order 
interpleaded. 

The  sole  question  was  whether  the  beneficiary  named  came 
within  the  class  of  those  who  could  be  beneficiaries.  There  was 
no  evidence  to  show  the  financial  arrangements  between  the  in- 
sured and  the  beneficiary,  but  it  was  testified  that  when  either 
was  sick  the  other  took  care  of  her  as  one  member  of  a  family 
would  care  for  another. 

The  court  held  that  the  named  beneficiary  was  a  dependent  of 
the  insured  and  entitled  to  receive  the  proceeds  of  the  certificate. 

Fkaternal  Order,  Interest  of  Beneficiary,  Surrender  op 
Certificate: — (Supreme  Council  of  the  Royal  Arcanum  vs. 
Behrend,  Supreme  Court  of  the  United  States,  247  U.  S.  Eep. 
394.)  The  certificate  had  first  been  in  favor  of  the  insured's  wife. 
She  had  paid  most  of  the  premiums  and  assessments.  In  1913 
the  insured  requested  the  Order  to  change  the  beneficiary  to  his 
children.  The  wife  had  possession  of  the  certificate,  but  the  by- 
laws of  the  Order  provided  a  method  of  obtaining  a  new  certifi- 
cate in  case  the  certificate  was  lost  or  beyond  the  member's  con- 
trol. This  method  was  complied  with  and  a  new  certificate  was 
issued  making  the  insured's  son  and  daughter  the  beneficiaries. 

The  lower  court  had  held  that  the  beneficiary  took  a  vested  in- 
terest in  the  policy  which  could  not  be  divested  without  the  sur- 
render of  the  original  certificate  and  the  consent  of  the  beneficiary. 
The  Supreme  Court  held  to  the  contrary  "because  the  contract 
sued  on  was  a  benefit  certificate  of  a  fraternal  benefit  association, 
not  an  ordinary  policy  of  life  insurance;  and  also  because  tlie 
benefit  certificate  on  its  face  reserves  the  right  to  change  benefi- 
ciaries. ...  In  the  absence  of  a  special  provision  of  law  or  of  a 
rule  of  the  association  to  the  contrary,  the  naming  of  a  person 
as  beneficiary  in  the  benefit  certificate  of  a  fraternal  benefit  asso- 
ciation confers  not  a  vested  right,  but  an  expectancy  merely,  which 
may  be  defeated  at  any  time  by  act  of  the  insured  member." 
19 
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The  plaintifT  coiitondod  that  the  certificate  hafl  not  been  sur- 
rendered; tlie  court  held  that  "requirement  of  a  surrender  does 
not  necessarily  imply  a  return  to  the  Order  of  the  orip^inal  paper 
called  the  Benefit  Certificate.  .  .  .  Furthermore,  requirements  of 
tliat  character  are  made  for  the  protection  of  the  Society  and  if 
complied  with  to  its  satisfaction  or  if  waived  by  it  during  the  life- 
time of  the  insured  cannot  be  availed  of  to  support  the  claim  of  a 
former  beneficiary." 

Sunstroke:  "Accidental  Means": — (Elsey  vs.  Fidelity  and 
Casualty  Co.  of  New  York,  Supreme  Court  of  Indiana,  120  N.  E. 
TJep.  42.)  The  policy  provided  that,  "Sunstroke  .  .  .  suffered 
through  accidental  means  .  .  .  shall  be  deemed  a  bodily  injury 
within  the  meaning  of  this  policy."  The  question  was  whether 
the  sunstroke  was  "  sufi^ered  through  accidental  means."  The 
insured  was  riding  on  an  open  street  car  and  as  the  car  proceeded 
it  left  the  shaded  portion  of  the  street  and  the  insured  was,  by 
reason  of  his  position  in  the  car,  subjected  to  the  rays  of  the  sun. 
As  he  was  about  to  alight  from  the  car  at  a  place  where  there  was 
no  shade  he  suffered  a  sunstroke.  The  court  said  the  true  test 
to  be: 

"If  in  the  act  which  precedes  the  injury,  though  an  intentional 
act,  something  unusual,  unforeseen  and  unexpected  occurs  which 
produces  the  injury,  it  is  accidental." 

It  was  consequently  held  that  the  sunstroke  was  caused  by  acci- 
dental means  within  the  meaning  of  the  provision  of  the  policy. 

"External,  Violent  and  Accidental  Means": — (Lewis  vs. 
Iowa  State  Traveling  ^Men's  Asso.,  United  States  District  Court, 
S.  D.  Iowa,  248  Fed.  Eep.  602.)  The  insured  picked  a  smaU 
pimple  on  his  lip  with  a  scarf  pin.  The  lip  became  infected  and 
death  resulted.  It  was  agreeed  that  the  infection  was  communi- 
cated by  the  scarf  pin.  The  court  held  as  follows:  The  insured 
used  something  that  he  did  not  intend  to  use,  namely  an  infected 
pin  and  thus  the  means  were  accidental.  The  fact  that  a  by-law 
of  the  association  provided  that  "the  association  shall  not  be  lia- 
ble .  .  .  for  accidental  death  .  .  .  resulting  wholly  or  partially, 
directly  or  indirectly  from  .  .  .  local  or  general  infection"  with 
the  exception  of  an  infection  resulting  from  a  visible  or  open 
wound  caused  by  external,  violent  or  accidental  means,  did  not, 
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particularly  in  view  of  its  being  an  exception  to  the  general  liabil- 
ity provision,  furnish  a  reason  why  the  defendant  should  escape 
liability. 

The  judgment  was  for  the  plaintiff.  It  would  seem  as  if  this 
decision  were  questionable,  even  had  there  not  been  the  provision 
in  the  by-laws  quoted.  It  is  in  direct  conflict  with  the  Maryland 
Casualty  Co.  vs.  Spitz,  United  States  Circuit  Court  of  Appeals 
{T.  A.  S.  A.,  XVI,  106).  When,  added  to  this  fact  there  is  the 
provision  of  the  by-laws  quoted  which  on  its  face  directly  excludes 
just  such  a  cause  of  death  as  the  one  in  this  case  from  causes,  which 
would  make  the  company  liable,  the  decision  seems  strained. 

(Lewis  vs.  Ocean  Accident  and  Guarantee  Corporation,  Court 
of  Appeals  of  New  York,  120  N.  E.  Eep.  56.)  This  is  an  action 
for  the  same  death  under  another  accident  policy  having  similar 
provisions  as  to  what  causes  of  death  the  policy  covered.  But  the 
policy  did  not  have  the  specific  provision  contained  in  the  by-laws 
of  the  association  and  quoted  above  against  death  from  infection. 
The  decision  of  the  lower  court  in  favor  of  the  company  was  re- 
versed and  a  new  trial  granted. 

Passengee  Elevator: — (Losie  vs.  Eoyal  Indemnity  Co.,  Su- 
preme Court  of  New  York,  Appellate  Div.,  171  N.  Y.  Supp.  174.) 
The  policy  provided  for  double  indemnity  in  case  of  injury  sustained 
while  riding  as  a  passenger  in  a  passenger  elevator.  The  injury 
in  this  case  was  sustained  while  the  insured  was  riding  as  a  pas- 
senger on  an  elevator  in  a  garage.  The  elevator  was  one  used  to 
take  cars  to  the  different  floors  of  the  garage.  On  each  floor  there 
was  posted  a  notice  that  the  elevator  was  used  only  for  automobiles 
and  freight  and  that  only  employees  could  ride  on  the  same.  The 
insured  had  driven  his  car  on  the  elevator  and  the  car  was  taken 
to  a  higher  floor  in  the  garage.  He  asked  the  elevator  to  wait 
for  him  and  went  down  on  it,  and  in  so  doing  was  killed.  There 
was  testimony  that  sometimes  those  having  cars  in  the  garage  did 
this  and  sometimes  walked  down  the  stairs.  The  jury,  under  a 
charge  leaving  the  question  to  them  whether  the  elevator  was  a 
passenger  elevator,  had  found  that  it  was  not.  The  judgment  was 
affirmed  by  the  Appellate  Division. 

Burden  of  Proof  to  Snow  Accident: — (Grosvonor  vs.  Fidel- 
ity and  Casualty  Co.,  Supremo  Court  of  Nebraska,  168  N.  W.  Rep. 
596.)     The  insured  died  from  drinking  carbolic  acid.    No  evidence 
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was  ofrercd  l)y  cither  plaiiitiir  or  defendant.  The  question  was 
whether  the  hurden  of  proof  under  an  accident  policy  was  on  the 
company  to  show  tliat  the  takin;,'  of  the  carholic  acid  was  with 
the  intention  to  commit  suicide  or  whether  it  was  on  the  plaintiff 
to  show  that  it  was  accidental.  The  court  held  that,  notwithstand- 
ing the  usual  presumption  against  suicide,  the  burden  of  proof 
was  on  the  plaintiff. 

Special  Provisiok  for  Exemption  from  Liability: — (Order 
of  United  Commercial  Travelers  of  America  vs.  Dobbs,  Court  of 
Civil  Appeals  of  Texas,  204  S.  W.  Rep.  468.)  The  policy  pro- 
vided for  indemnity  for  bodily  injury  through  external,  violent 
or  accidental  means.  It  had,  however,  the  special  exemption : 
"The  benefits  shall  not  cover  or  extend  to  any  of  the  following 
conditions  whether  caused  by  accidental  means  or  not."  One  of 
these  conditions  was  "  cerebral  hemorrhage." 

The  insured  while  in  his  garden  tripped  and  fell  striking  his 
head  on  the  ground  with  violence  causing  an  external  mark.  The 
blow  ruptured  a  blood  vessel  in  his  brain  causing  cerebral 
hemorrhage. 

The  court  held  that  under  the  terms  of  the  policy  the  company 
was  not  liable. 

Loss  OF  Sight: — (Kane  vs.  Brotherhood  of  Railroad  Train- 
men, Supreme  Court  of  Nebraska,  168  N.  W.  Rep.  598.)  The  con- 
stitution of  the  Brotherhood  provided  benefits  for  one  who  suffered 
from  "complete  and  permanent  loss  of  sight  of  both  eyes."  The 
insured  had  become  color-blind  and  was  unable  to  distinguish 
between  certain  colors,  otherwise  his  sight  was  unimpaired.  The 
question  was  whether  the  color-blindness  constituted  complete  and 
permanent  loss  of  sight. 

The  court  held  that  it  did  not  and  dismissed  the  case. 

(Routt  vs.  Brotherhood  of  Railroad  Trainmen,  Supreme  Court 
of  Nebraska,  168  N.  W.  Rep.  599.)  This  case  was  similar  to  the 
preceding  and  was  decided  by  the  Supreme  Court  originally  in  the 
opposite  way,  namely,  that  color-blindness  did  constitute  loss  of 
sight  (T.  A.  8.  A.,  XIX,  108). 

On  rehearing  this  judgment  was  reversed  and,  in  accordance 
with  the  above  case,  the  action  was  dismissed. 
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CONSTEUCTION  OF  POLICY: — (Jones  VS.  Hawkeye  Commercial 
Men's  Ass'n  et  al.,  Supreme  Court  of  Iowa,  168  N.  W.  Eep.  305.) 
The  death  of  the  insured  resulted  from  asphyxiation  from  escap- 
ing gas,  presumably  accidental.  The  certificate  excepted  the  in- 
halation of  gas,  the  clause  reading  as  follows: 

"That  the  association  shall  not  be  liable  to  any  member  or 
beneficiary  for  any  indemnity  for  accidental  death,  resulting  wholly 
or  partially,  directly  or  indirectly  from  any  of  the  following  causes, 
conditions  or  acts  or  when  the  member  is  under  the  influence  of 
or  affected  by  any  such  cause,  condition  or  act,  to  wit  .  .  .  from 
.  .  .  gases  or  anything  accidentally  or  otherwise  taken,  adminis- 
tered, absorbed,  injected,  inserted  or  inhaled — each  of  the  fore- 
going causes,  conditions  or  acts  are  expressly  excepted  from  all  the 
provisions  of  these  by-laws  granting  to  members  or  beneficiaries 
thereof,  benefits  or  indemnities." 

Extracts  from  the  opinion  read  as  follows: 

"  The  contention  of  the  appellant  is  that  the  foregoing  provi- 
sions of  the  certificate  should  not  be  held  to  except  from  its  opera- 
tion a  case  of  accidental  asphyxiation  by  gas,  but  that  the  same 
were  intended  to  cover  only  cases  of  intentional  inhalation  of  gas. 
The  following  authorities  are  cited  in  support  of  the  contention." 
(Citations  follow.)  "Though  some  of  these  cases  may  be  differ- 
entiated in  some  respects  from  the  case  at  bar,  on  the  whole  they 
fairly  sustain  the  appellant's  argument,  and  we  face  the  responsi- 
bility of  agreeing  or  disagreeing  with  them.  We  are  unable  to 
yield  our  assent  to  the  soundness  of  the  reasoning  put  forth  in  the 
cited  cases.  To  our  minds  it  is  a  clear  and  arbitrary  contradiction 
of  the  very  terms  of  the  certificate  as  al)ove  quoted.  We  see  no 
room  for  candid  dispute  as  to  the  meaning  or  construction  of  the 
terms  used.  If  the  language  above  quoted  does  not  unequivocally 
by  its  terms  except  from  the  operation  of  the  certificate  accidents 
of  this  class,  then  we  are  unable  to  conceive  of  any  language  which 
could  be  used  to  such  end.  It  is  clearly  true  that  all  doubtful  con- 
struction should  be  solved  in  favor  of  the  insured,  but  such  rule 
does  not  warrant  an  arbitrary  judicial  contradiction  of  the  terms 
of  the  instrument.  The  right  of  the  association  to  make  such 
exception  is  not  questioned,  there  being  no  legislative  inhibition 
against  it." 

It  seems  as  if  the  decision  of  the  Iowa  court  in  this  case  were 
the  correct  one,  as  it  would  seem  that  no  other  reasonable  inter- 
pretation than  the  one  given  could  be  given  to  the  contract.  Nev- 
ertheless there  is  little  question  that  the  weight  of  autliority  is  on 
the  other  side. 
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Construction  of  Policy: — (Turner  vs.  Fidelity  and  Casualty 
Co.  of  New  York,  Suj)rcnie  Court  of  Missouri,  202  S.  W.  Rep. 
1078.)  'J'he  j)oli(;y  ])rovidcd  for  the  payment  of  $5000  for  death 
as  a  result  of  afcidont,  and  further  provided  that  if  death  should 
occur  from  "injuries  susbiined  while  Mn'  or  'on'  a  private  con- 
veyance" (excludint;^  bicycles,  motorcycles  and  saddle-horses)  the 
amount  paya])lc  upon  the  insured's  accidental  death  should  be 
double.  The  insured  was  killed  as  a  result  of  an  automobile 
starting  when  he  cranked  it.  Claim  was  made  for  the  double  in- 
demnity of  $10,000,  the  company  admitting  its  liability  for  $5,000. 
The  case  turned  on  the  question  of  whether  the  insured  was  "  in  " 
or  "on"  the  automobile.  The  court  held  that  the  contract  was 
not  am])iguous  and  that  the  insured  was  neither  in  nor  on  the  auto- 
mobile, so  that  the  single  indemnity  was  all  that  was  payable. 

Construction  of  Policy:  Eye  Witness: — (Ellis  vs.  Inter- 
state Business  Men's  Ace.  Ass'n,  Supreme  Court  of  Iowa,  168  N. 
W.  Eep.  212.)  The  insured  in  applying  for  membership  and  in- 
surance entered  into  an  agreement  to  accept  a  certificate  of  mem- 
bership subject  to  all  the  provisions  contained  in  the  articles  of 
incorporation  and  by-laws,  among  which  was  the  following 
provision : 

"This  association^ shall  not  be  liable  for  the  pajTnent  of  bene- 
fits or  indemnity  on  account  of  disability  or  death  resulting  from 
a  bodily  injury  caused  by  the  discharge  of  firearms  unless  the 
member,  or  person  claiming  by,  through  or  under  any  certificate 
issued  to  such  member,  shall  establish  the  accidental  character  of 
such  discharge  by  the  testimony  of  at  least  one  person,  other  than 
the  member,  who  was  an  eye-witness  of  the  event;  provided  that 
the  board  of  directors  may  waive  this  limitation  when  they  are 
satisfied  that  said  discharge  was  accidental." 

The  insured  had  been  working  on  his  automobile  in  his  garage. 
His  wife  heard  him  come  rapidly  into  the  kitchen  and  he  called 
to  her  to  come  quickly.  He  said  that  he  had  been  hurt ;  that  he  felt 
as  if  he  had  been  hit.  At  the  time  he  was  carrying  a  monkey- 
wrench  and  had  on  his  overalls.  It  appeared  that  a  rifle  lying 
on  the  shelf  in  the  garage  had  been  discharged.  The  evidence  as 
reviewed  in  the  opinion  pointed  very  substantially  to  accident 
rather  than  suicide.  The  company  defended  on  the  ground  that 
the  accident  did  not  come  under  the  conditions  of  the  policy  as 
shown  by  the  clause  quoted  above. 
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With  regard  to  the  above  quoted  condition — "  provided  that  the 
board  of  directors  may  waive  this  limitation  when  they  are  satis- 
fied that  said  discharge  was  accidental" — the  court  reviewed  de- 
cisions where  the  language  used  in  the  contract  was  "evidence 
satisfactory  to  the  company  "  and  pointed  out  that  in  such  cases  it 
had  been  held  that  evidence  which  ought  to  have  been  satisfactory 
must  be  considered  satisfactory.  Following  the  same  line  of  rea- 
soning, it  held  that  the  words  quoted  could  not  have  been  inserted 
with  the  intention  of  giving  the  directors  the  right  to  make  a 
present  in  such  cases  as  they  pleased  where  there  was  no  legal  lia- 
bility but  rather  to  provide  that  in  cases  where  the  proof  was  satis- 
factory, the  directors  could  waive  the  limitation.  It  further  held 
the  proof  to  be  satisfactory  and  consequently  the  insurance  payable. 

The  court  also  considered,  in  view  of  the  facts  that  only  a 
moment  or  two  after  the  accident  the  insured  appeared  in  the 
house  and  was  seen  there,  and  that  a  witness  shortly  afterwards  ex- 
amined the  rifle  in  the  garage  and  saw  the  apparent  circumstances 
of  its  discharge,  that  the  condition  requiring  an  eye  witness  of 
the  event  was  fulfilled,  although  no  one  saw  the  actual  discharge 
of  the  rifie. 

Common  Caeeier: — (Anderson  vs.  Fidelity  and  Casualty  Co. 
of  New  York,  Supreme  Court  of  New  York,  Appellate  Division, 
170  N.  Y.  Siipp.  431.)  The  insured  was  injured  while  alighting 
from  a  taxicab.  The  chief  question  was  whether  the  taxicab  was 
a  public  conveyance  operated  by  a  common  carrier.  The  taxicab 
was  one  of  those  owned  by  the  Yellow  Taxi  Service,  Incorporated, 
"  which  held  itself  out  as  ready  and  willing  to  serve  all  alike,  and 
solicited  the  patronage  of  the  public  accordingly.  .  .  .  But,  more 
than  this,  the  ordinance  above  mentioned  imposed  the  legal  duty 
upon  it  to  perform  such  service.  ...  It  could  not,  if  it  desired, 
arbitrarily  refuse  transportation  to  the  plaintiff  or  any  other  per- 
son who  was  willing  to  pay  its  lawful  and  reasonable  charge." 

It  was  held  that  the  cab  was  a  public  conveyance  operated  by 
a  common  carrier. 
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GRADUATION  BY  SYMMETRICAL  COEFFICIENTS — JOHN   K.   LAUUS,  JR. 

VOL.   XIX,  PAGE   14. 

(written   DISCUSSION.) 

MR.  R.   HENDERSON: 

The  point  brought  out  by  this  paper  that  a  graduation  made  with 
the  help  of  a  calculating  machine  by  using  the  coefficients  in  the 
expanded  expression  for  a  graduation  formula  may  possess  advan- 
tages in  some  cases  over  the  summation  process  is  one  worthy  of 
consideration.  At  the  same  time  I  am  not  at  all  certain  that  I 
could  explain  the  process  to  a  non-technical  clerk  in  any  less  time 
than  I  could  the  summation  process.  I  am  inclined  to  think  it 
will  be  a  matter  of  individual  taste  as  to  which  method  would  be 
preferred  if  the  graduation  formula  chosen  could  be  applied  in 
either  way.  We  may  take  it,  however,  that  we  are  under  no  neces- 
sity of  rejecting  a  graduation  formula,  because  it  cannot  be  applied 
by  the  summation  method.  The  question  of  the  smoothest  possible 
graduation  formula  of  given  range  becomes  therefore  of  more  than 
academic  interest. 

This  fact  and  the  desire  to  compare  the  results  of  the  two  papers 
turned  my  attention  again  to  the  subject  of  my  paper  on  "  Gradua- 
tion by  Adjusted  Average"  and  I  have  been  able  by  throwing  the 
equation  there  given  into  a  slightly  different  form  to  arrive  at  a 
comparatively  simple  algebraic  expression  for  the  coefficients  in  the 
formula  of  maximum  smoothness. 

The  formula  there  given  is 

ax  or  Vx  =(/{-}-  l-x^)  Wx, 
where 

or 

a,=  {h+l-x^){{n^iy  —  x^)[{n  +  2r  —  x'}{{n  +  ^y  —  x'], 

where  2n-\-l  is  the  number  of  terms  in  the  formula  and  It  and  h 
are  to  be  determined  from  the  equations, 

2- Vn ,  =  n. 
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The  necessary  summations  are  found  to  be  simpler  and  the  result- 
ing expression  more  symmetrical  and  more  easily  remembered  if  we 
put  n  -f-  2  =  m  so  that  the  number  of  terms  in  the  graduation 
formula  is  2m  —  3.  After  all  the  summations  and  reductions  have 
been  made  it  is  found  that  the  final  expression  for  ax  or  Yx  is 

"^~  8m(m2-l)(4m2-l)(4m2-9)(4r/i2-25) 

8m(w2-l)(4m2-l)(4m2-9)(4m2-25) 

MR.  MERVYN  DAVIS  : 

The  method  of  graduation  by  summation  formulae  has  been 
developed  chiefly  by  British  actuaries  and  has  received  considerable 
attention  in  the  Journal  of  the  Institute  of  Actuaries,  which  con- 
tains numerous  papers  on  this  subject  by  some  of  the  most  promi- 
nent members  of  the  actuarial  profession.  These  writers  appear  to 
be  almost  unanimous  in  agreeing  upon  a  high  smoothiDg  power  as 
the  chief  requisite  in  a  suitable  formula  and  it  is,  therefore,  some- 
what remarkable  that  the  only  attempts  to  deduce  formulas  which 
shall  have  the  maximum  smoothing  power  have  been  made  in  papers 
presented  to  this  Society  where  the  subject  in  general  has  received 
comparatively  little  attention. 

The  problem  was  first  solved  by  Mr.  Henderson  {T.A.S.A., 
XVII,  46),  who  deduced  a  general  expression  for  the  values  of  the 
coefficients  in  what  Mr.  Larus  terms  the  "  S}-mmetrical  Coefficient " 
method,  and  we  are  now  indebted  to  the  latter  not  only  for  an  in- 
teresting study  of  the  same  problem  but  also  for  several  new 
formula. 

In  determining  the  operand  corresponding  to  any  particular  set 
of  summations  which  will  furnish  the  greatest  smoothing  power, 
the  coefficients  found  will,  of  necessity,  be  irreducible  decimal  frac- 
tions. Mr.  Larus  in  the  formula  quoted  has  presumably  substituted 
approximate  values  represented  by  fractions  with  small  integers  for 
the  numerator  and  denominator  in  order  to  obtain  more  easily 
workable  formulas.  But,  even  as  thus  adjusted,  the  formulae  shown 
are  decidedly  more  awkward  than  the  well-known  formulte  with 
which  they  are  compared  and  will  probably  require  quite  a  little 
more  labor  in  application.  On  the  otlicr  hand  Mr.  Larus  appears 
to  be  justified  in  his  contention  that  the  application  of  a  symmetrical 
coeffiicient  formula  can  be  performed  by  clerks  much  more  readily 
and  with  considerably  less  supervision  than  in  the  case  of  a  sum- 
mation formula.  The  formula  found  by  the  symmetrical  coefficient 
method  show  a  very  material  increase  both  in  smoothing  power  and 
weight  over  the  well-known  summation  formul;-e  and  may,  therefore, 
be  reararded  as  furnishing,  in  general,  the  most  satisfactory  means 
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of  per  form  infj  a  mcclianical  graduation.  At  the  same  time,  how- 
exer,  it  should  be  borne  in  mind  that  no  formula  can  be  devised 
which  will  give  the  best  graduation  in  all  cases  and  that  a  high 
degree  of  smoothing  power  is  generally  provided  at  the  expense  of 
the  ability  of  the  formula  to  remove  grouped  irregularities. 

A  minor  suggestion  occurs  to  me  in  connection  with  the  applica- 
tion of  "Symmetrical  Coeflicient"  formula.  If,  modifying  Mr. 
Larus'  method,  we  first  of  all  tabulate  the  values  of  Su,  those  of 
8y  may  be  listed  as  shown  in  table  A.  Then  the  values  of  a„y„  may 
be  computed  by  continuous  multiplication  for  each  value  of  n  and 
the  graduated  values  of  u  obtained  by  summation.  It  seems  to  me 
that  this  method,  though  requiring  twice  as  much  tabulation  as  that 
described  in  the  paper,  will  actually  take  less  time,  while  in  addi- 
tion it  will  involve  less  liability  to  error  and  will  afford  intermediate 
checks. 

The  feature  of  the  paper  most  open  to  criticism,  however,  seems 
to  be  the  method  used  in  searching  for  the  minimum  values.  The 
method,  though  strictly  correct  when  applied  to  quadratic  functions, 
would  appear  to  be  tedious  and  laborious  in  operation  when  several 
independent  variables  are  involved  and  it  would  seem  that  the  de- 
sired result  would  be  more  readily  obtained  by  the  usual  method  of 
investigating  the  equations  found  by  equating  the  partial  differ- 
ential coefficients  to  zero.  Thus,  in  the  case  of  the  nine-term  form- 
ula, denoting  the  expression  under  the  root  in  Mr.  Larus'  [C]  by 
(f>  and  equating  to  zero  the  partial  differential  coefficients  of  4>  with 
regard  to  c,  d  and  e,  we  have  the  equations, 

343.2c -f    772.2^ +  1430.0e  =  —   25.2, 

772.2c +  1773.2cZ-f3260.4e  =  —   58.8, 

1430.0c  +  d260Ad  -f  6021.6c  =  — 108.0, 

giving  the  values  of  c,  d  and  e  corresponding  to  critical  values  of 
the  function  considered.  The  equations  obtained  in  this  way  will 
be  linear  in  all  cases  and  it  is  evident  from  a  priori  considerations 
that  the  critical  value  found  is  a  minimum,  making  it  unnecessary 
to  apply  the  usual  tests. 

Or,  since  the  function  under  consideration  is  quadratic,  another 
and  perhaps  a  simpler  method  would  be  to  express  it  as  the  sum 
of  squares.    Thus,  considering  the  same  function  as  before  we  have, 

<^  =  171.6 (c  +  2.25^  +  4.16667e -f  .073427) 2 

+  17.875((Z -f  1.2e  -f  .058737)- 

+  5.893(e  +  .04075)2  +  .003367; 

then,  since  the  coefficient  of  each  of  these  squares  is  positive,  the 
minimum  value  of  the  smoothing  coefficient  is  found  as  the  square 
root  of  the  absolute  term,  while  the  corresponding  values  of  c,  d 
and  e  are  found  very  readily  by  equating  the  expressions  in  the 
brackets  to  zero. 
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In  this  connection  it  may  be  shown  that,  if  the  expression  found 
for  the  square  of  the  smoothing  coefficient  after  the  elimination  of 
two  of  the  variables,  be  expressed  as  the  sum  of  squares  in  this  way, 
the  coefficients  of  these  squares  will  always  be  positive  and  not  zero. 
It  follows  that  the  smoothing  coefficient  has  a  minimum  positive 
value  in  all  cases  and  that  the  equations  found  for  the  determina- 
tion of  the  corresponding  values  of  the  symmetrical  coefficients  are 
always  determinate. 

It  will  be  found,  however,  that  the  values  of  the  coefficients  can 
be  most  readily  obtained  from  the  general  formulae  deduced  by  Mr. 
Henderson  in  the  paper  already  referred  to.  Expressing  the  grad- 
uated value  of  u  as 

n 

—11 

Mr.  Henderson  establishes  the  equations, 
F.  =  ((n  -{-  1)2  -  x^'Win  -1-  2Y  -  x^{{n+?,y  -  x^h  +  A-.r^), 

—n 
—n 

In  the  case  of  the  nine-term  formula,  n  =  4  and  we  very  readily 
obtain  the  equations, 

331660;i-f    823680^  =  1, 

4118407i  +  3444480Z;  =  0, 

and  thence  the  values  of  V^,  Y^,  Vo,  V^  and  V^  or  Mr.  Larus'  a,  1), 
c,  d  and  e. 

Mr.  Larus  refers  to  the  possibility  of  determining  "  Symmetrical 
Coefficient"  formulae  which  will  give  the  maximum  weight  and  it 
may  be  of  interest  to  investigate  this  question  briefly. 

n 

Here  we  must  make    Aq  +  2  ^  a^     a  minimum  where,  as  before 

1 

ao  +  2j:a.  =  1,  (1) 

1 

Er^a.  =  0.  (2) 

From  the  differentials  of  these  expressions  we  have,  by  Lagrange's 
method  of  undetermined  multipliers,  {n  —  1)  equations  of  the  form 

ar  =  r-a^—{r-  —  l)aQ,  (3) 
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givinfj,  with  (1)  and  (2),  (n-f- 1)  linear  equations  determining  the 
values  of  the  cocfTicients  which  will  produce  the  maximum  weight. 
The  values  for  »„  and  a,  are 

ao  =  3(3n2  4-;}n— 1)  -f- (Sn"  +  12n2  — 2n  — 3), 

aj  =  9(n2-|-n  — 2)  -^  (Sn' -{- 12n^  —  2n—3), 

while  tlie  remaining  coefficients  may  be  determined  by  means  of 
equation  (3)  and  it  will  ])e  found  that  the  expression  for  the  weight 
reduces  to 

(2n+  l)(4yi^  +  4n-  3)  J_ 

.  3(37i2  +  3n-  1)  ^^    ao' 

It  will  be  noted  that  the  second  differences  of  these  coefficients 
are  constant;  the  curve  representing  the  coefficients  will,  therefore, 
be  smooth  but  it  will  not  have  any  points  of  inflexion  and  will  come 
to  an  abnipt  stop  instead  of  tending  to  be  asymptotic  to  the  base 
line  as  in  Mr.  Lidstone's  typical  curve  (J.  I.  A.,  XLI,  354;  T.  A.  S. 
A.,  XVII,  355),  the  values  of  the  terminal  coefficients  increasing 
(numerically)  instead  of  tending  to  zero.  When,  then,  following 
Mr.  Hardy's  method  we  write  down  the  numerical  coefficients  in 
the  expansion  of  S^u  in  order  to  calculate  the  smoothing  coefficients, 
the  three  at  each  end  will  be  numerically  large,  though  the  others 
are  zero  and  it  follows  that  the  formulas  derived  by  this  method  will 
not  have  a  satisfactory  smoothing  power. 

Mr.  Larus  refers  in  his  paper  to  the  fact  that  summation  formulae 
are  particular  cases  of  the  general  "  S}TnmetricaI  Coefficient"  type 
and  it  may  be  of  some  theoretical  interest  to  investigate  briefly  the 
conditions  which  the  coefficients  in  the  general  formula  must  satisfy 
in  order  that  that  formula  may  be  expressed  in  summation  form. 

n 

If  the  formula  Qq  -\-'^a„y„  represent  the  result  of  operating  with 
1 

n 

the  summation  [2r-j-  1],  the  expression  a^  -{-'^ci„{x'^  -\- x'"-)  must 

1 

be  divisible  by  x~''  -f  a:-'-^  -\-  ■  •  •  -{-x  -{-1,  or,  in  other  words  a,  a}, 

a?,  •••a}^  must  be  roots  of  the  equation  a^ -|-Xl^''(^""i-^~")=^5 

1 
where  a  is  a  primitive  or  special  root  of  the  equation  a;-'"^^  =  l. 

Writing  these  conditions  we  have  2/-  equations,  of  which  those 
equidistant  from  the  beginning  and  end  are  identical  because  of  the 
symmetrical  nature  of  the  coefficients.  We  thus  have  r  independent 
equations  and  the  result  of  eliminating  x  between  these  equations 
and  the  equation, 

^2r  _|_  c(2r-i  ^ [_  cf  _|_  1  ==  0, 

gives  the  r  conditions  which  must  exist  between  the  coefficients. 
These  conditions  may  be  found  as  follows : 
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Writing  the  equations  referred  to  and  adding  them,  we  have 

mo  +  (2r  +  l)((hr+i  +  air+2  +  Oer+s  +  •  •  •) 

=  (ai4-  02  +  ^3+  •  •  •)• 

Again,  multiplying  the  equations  by  d^^,  a^'""^  •  •  •  a  and  then  by  the 
squares,  cubes,  etc.,  of  these  quantities  and  adding  each  time,  we 
obtain  equations  of  the  form 

—  ao  +  (2r  +  1)  { («!  +  a^r)  +  (a2r+2  +  a4r+i)  +  •  •  • } 

=  2(ai  +  a2+  ••  •), 

—  flo  +  (2r  +  1)  { (02  +  a2r-i)  +  ((hr+3  +  a^r)  +  •  •  • } 

=  2(ai-\-(h  +  •  •  •), 
from  which  we  readily  obtain  the  required  conditions  in  the  form 
(ai  +  a2r)  +  (a2r+2  +  a4r+i)  +  •  •  • 

=    (a-2  +  a2r-l)   +   ((hr+3  +  04^)  +    "  •  * 
=    (as  +  a2r-2)  +   (a2r+4  +  a4r-l)  +    ■  •  • 


=  (ar  +  a,+i)  +  (asr+i  +  Osr+s)  +  •  •  • 

=  ao  +  2(a2r+l  +  a4r+2  +  aQr+3  +    •  •  •)• 

If  the  given  formula  represent  the  result  of  operating  with  the 
summations  [2p+ 1]  [^9  +  1]  [^^+ 1]  ^6  must  have  two  addi- 
tional sets  of  conditions  which  may  be  found  by  substituting  p  and 
q  for  r  in  the  above  equations,  provided  2p  -{- 1,  2q  -\-  1  and  2r-[-  1 
are  all  different  and  no  one  of  them  a  divisor  of  either  of  the  others. 

The  additional  conditions  that  the  formula  may  be  divisible  by 
the  double  summation  [2r-(-l]^  may  be  found  from  the  fact  that 
a, a^,  •••  a^^  must  be  double  roots  of  the  equation 

n 

fix)  ^  aox^  +  E  ar(x-+^  +  a;""'")  =  0, 
1 

and  therefore  roots  of  the  equation  f'{x)=0,  found  by  differen- 
tiating f(x)  =0  with  regard  to  x. 

It  may  be  noted  that  the  same  additional  conditions  must  exist  if 
2r  -f- 1  is  a  divisor  oi  2p  -\- 1  or  2q  -|-  1,  and  that  the  further  condi- 
tions, that  the  given  formula  may  be  divisible  by  the  treble  summa- 
tion [2r-|-  1]^,  may  be  found  in  the  same  way  from  a  consideration 
of  the  fact  that  a, a-,  ••■  a-'"  must  be  treble  roots  of  the  equation 
fix)  =0,  and,  therefore,  roots  of  f"{x)  =0. 
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mr.  john  r.  lauuh,  jr.: 
(author's  review  of  discussion.) 

Mr.  Davis  has  outlined  three  additional  methods  of  deriving  the 
table  of  Expanded  Cocllicients.  The  first  sconiB  to  be  open  to  the 
objection  that  each  set  of  coethcients  must  be  derived  entirely  inde- 
pendently, while  by  the  method  used  in  the  paper,  after  the  coeffi- 
cients for  the  2  J -term  formula  were  derived,  to  obtain  those  for  the 
shorter  ones  was  the  work  of  only  a  few  minutes.  To  solve  a  linear 
equation  with  nine  unknown  quantities,  as  would  have  to  be  done 
here  in  order  to  obtain  the  coeilicients  for  the  21-term  formula,  is 
by  no  means  a  light  task,  especially  where  the  coefficients  of  the 
unknowns  are  of  the  magnitude  necessarily  met  with  in  this  prob- 
lem. A  tentative  trial  of  this  method  seemed  to  indicate  not  only 
that  more  actual  figuring  would  be  involved,  but  that  it  would  be 
of  a  type  not  suitable  to  be  entrusted  to  non-technical  clerks. 

That  he  implies  a  preference  for  his  second  method  seems  some- 
what surprising  for,  since  reduction  may  be  accomplished  in  both 
instances  by  means  of  the  expression  k —  {^-/4:a)  (see  Vol.  XIX, 
page  15),  the  working  sheets  for  this  method  and  the  one  used  in 
the  paper  are  figure  for  figure  the  same — the  two  methods  resolve 
themselves  into  one. 

His  third  method,  however,  especially  as  modified  by  Mr.  Hen- 
derson in  his  criticism,  forms  an  extension  of  the  latter's  article  on 
"Graduation  by  Adjusted  Average"  undoubtedly  giving  a  less  la- 
borious means  of  arriving  at  the  coefficients.  A  minor  practical 
objection,  however,  is  that  the  coefficients  are  deduced  independ- 
ently of  each  other,  so  that  when  the  figures  are  cut  down  to  make 
them  workable,  the  proper  relation  between  the  coefficients  is  some- 
what impaired.  This  method,  moreover,  would  not  easily  adapt 
itself  to  the  investigation  of  the  summation  formulae  deduced  in 
the  second  part  of  the  paper. 

While  it  is  interesting  to  discuss  the  different  ways  in  which  the 
table  of  Expanded  Coefficients  might  be  derived,  yet  when  once  the 
table  has  been  prepared,  by  whatever  method,  this  discussion  be- 
comes of  academic  interest,  as  the  paper  was  presented  solely  in  the 
hope  that  a  more  satisfactory  and  efficient  method  of  performing 
mechanical  graduations  might  thereby  have  been  evolved,  and  the 
theoretical  analysis  was  included  more  through  a  desire  for  com- 
pleteness than  as  an  independent  study.  The  use  of  Table  A,  it 
will  be  noted,  is  not  confined  to  a  graduation  by  means  of  the  coeffi- 
cients on  page  18  but,  once  prepared,  will  give,  with  a  minimum  of 
effort,  the  graduated  results  for  any  of  the  old  or  suggested  sum- 
mation formulae  expressed  in  expanded  form.  Thus  several  gradu- 
ation formulse  may  be  quickly  tried,  and  the  one  best  answering  the 
particular  purpose  selected. 

Mr.  Davis  has  suggested  that  another  method  might  be  used  for 
compiling  Table  A.     It  does  not  quite  appear  how  even  then  he 
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would,  avoid  doing  the  work  in  duplicate.  About  700  numbers 
would  have  to  be  copied  from  a  calculating  machine  in  order  to 
build  up  his  second  working  sheet  and  it  does  not  seem  safe  to 
assume  that  mistakes  would  not  creep  in  if  this  were  not  checked. 
The  necessity  of  dropping  decimals  when  copying  from  the  machine 
to  his  second  sheet  would  also,  in  many  cases,  lead  to  inaccuracies — 
which,  while  small  in  themselves,  assume  greater  importance  when 
smoothness  of  result  is  the  main  desideratum.  If  it  is  desired  to 
avoid  working  Table  A  in  duplicate,  the  following  continuous 
method  is  suggested:  Insert  a  column  of  Su  after  the  u  column 
and,  by  means  of  the  blank  diagram,  form,  as  Mr.  Davis  suggests, 
8y  columns.  For  the  very  young  and  old  ages  where  the  shorter 
range  formulas  are  employed,  however,  the  y's  based  on  the  original 
ungraduated  values  should  be  used,  and  also,  in  order  to  furnish  a 
check  as  to  the  correctness  of  the  8y  columns,  the  first  and  every 
succeeding  tenth  value  of  the  y's  should  be  written  down.  The 
graduated  results  for  these  tenth  values  should  then  be  ground  out ; 
it  would  be  well  if  they  were  done  in  reversed  order  of  ages  so  that 
the  initial  value  would  be  left  set  up  on  the  machine,  from  which 
the  others,  using  the  8y  tables,  may  be  successively  accumulated. 
The  working  of  the  values  for  the  very  young  and  old  ages  where 
the  shorter  term  formulas  are  being  used  is  not  adaptable  to  a  con- 
tinuous method,  and  should  be  done  in  the  way  outlined  in  the 
paper. 

The  inclusion  of  the  column  of  8u  necessitates  the  placing  of  the 
y  terms  one  column  further  to  the  right  than  the  tip  of  the  blank 
figure,  when  in  position,  would  point  to.  There  will  be  less  chance 
of  error  if  the  diagram  be  originally  constructed  with  its  tip  pro- 
longed by  the  width  of  one  column,  this  excrescence  being  cut  away 
when  the  calculation  of  the  8y  terms  is  reached. 

By  this  method  the  next  to  the  last  column  (headed  2)  is  not 
needed,  as  the  horizontal  columns  having  blank  spaces  are  the  only 
ones  requiring  checking,  and  their  totals  may  be  placed,  in  paren- 
theses, in  the  spaces  to  the  right  of  the  last  y  column  and  compared 
with  the  sub-totals  obtained  by  summing  the  first  and  last  31  un- 
graduated terms  respectively,  as  outlined  on  page  19.  As  the  2 
column  is  dispensed  with,  the  diagram  may  be  cut  without  its  ex- 
treme left  hand  column,  which  was  useful  for  that  purpose  only. 

The  only  work  that  has  now  to  be  done  in  duplicate  is  the  machine- 
work  for  the  ages  where  the  shorter  term  formulas  are  used,  every- 
thing else  admitting  of  automatic  check.  It  would  seem  that  this 
continuous  method  would  produce  a  saving  both  in  time  and  accu- 
racy over  the  method  outlined  in  the  paper,  so  that  possibly  'Mv. 
Henderson  may  now  feel  inclined  to  agree  with  Mr.  Davis  that  the 
Expanded  Coefficient  method  is  a  simpler  and  quicker  v/ay  of  grad- 
uating a  table,  even  when  a  formula  is  used  which  could  be  ex- 
pressed in  summation  form. 
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JOINT  MOHTALITY  EXPERIENCE  OF  THE  JSTNA  LIFE  AND  TRAVELERS 

INSURANCE  COMPANIES  ON   GROUP   POLICIES — E.   E.    CAMMACK 

AND  E.  B.  MORRIS. 

VOL.   XIX,  PAGE  29. 

(written  DISCUSSION.) 

MR.   WILLIAM  J.  GRAHAM: 

^fessrs.  Ciimmack  and  Morris  in  their  interesting  paper  on  "Joint- 
Mortality  Experience  of  the  /Etna  Life  and  Travelers  Insurance 
Companies  on  Group  Policies"  conclude  that  "the  present  expe- 
rience is  not  of  great  volume  and  it  is  immature."  It  was  in  this 
thought,  that  group  insurance  experience  was  yet  lacking  both  in 
volume  and  maturity  lo  reach  positive  conclusions,  that  caused  the 
Equitable  to  decide  against  publishing  its  group  mortality  experience 
at  this  time.  Faced  from  the  standpoint  of  the  number  of  lives 
insured,  group  insurance  may  claim  a  substantial  volume,  but 
viewed  from  the  number  of  groups  in  which  this  experience  is  gath- 
ered, the  volume  is  not  great  or,  in  my  judgment,  dependable  for 
classification  of  risks  or  for  reaching  judgment  as  to  degrees  or 
shades  of  differences  in  the  mortality  rates  of  the  different  classi- 
fications. 

Group  business  is  new,  the  methods  of  group  selection  are  new, 
and  the  action  of  more  time  than  has  elapsed  is  necessary  to  throw 
judgment  on  many  important  phases  of  group  mortality.  The 
study  of  Messrs.  Cammack  and  Morris  as  presented  in  this  paper 
illustrates  the  difficulties  of  classifying  group  risks.  For  example, 
the  matter  of  who  pays  the  premium  is  shown  in  Table  Y  to  have 
an  apparently  important  effect  upon  the  mortality  experience.  In 
this  table  the  mortality  reaches  its  lowest  point  where  the  employer 
pays  the  entire  premium,  to-wit,  84.6  per  cent,  of  the  expected  on 
the  ]\I.-A.  table,  and  goes  up  increasingly  as  the  employer's  burden 
is  lightened.  Thus,  when  the  employee  pays  one  half  the  premium 
the  mortality  shows  113.5  per  cent.;  where  the  employer  paid  one 
fourth  the  premium  the  mortality  was  125.7  per  cent. ;  where  the 
employer  paid  none  of  the  premium  the  figures  were  127.4  per  cent. 
While  this  could  no  doubt  be  explained  to  a  considerable  extent  by 
the  element  of  self-selection  entering  into  groups  more  or  less  in- 
creasingly as  the  employees  contributed  increasingly  to  the  premium 
cost,  none  the  less  it  serves  to  illustrate  the  point  that  in  group 
insurance  there  are  many  factors  affecting  the  mortality  other  than 
age  classifications,  which  are  made  the  subject  of  Table  YII,  and 
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occupation  classifications  treated  in  Table  VI,  and  further  referred 
to  in  the  appendix. 

Given  the  same  age  distribution  between  two  group  risks  of  the 
same  branch  of  industry  and  the  same  distribution  of  occupations 
the  group  mortality  may  yet  be  expected  to  vary  with  reference  to 
a  great  number  of  other  factors.  For  example,  a  cotton  mill  in 
Massachusetts  will  differ  radically  in  the  type  of  workers  found  in 
a  cotton  mill  in  the  Carolinas  or  a  cotton  mill  in  Georgia.  In  one 
place  the  employees  may  be  largely  foreigners  who,  to  a  considerable 
extent,  have  not  adopted  American  methods  of  living.  In  another 
place  the  group  may  be  made  up  of  a  type  of  native  Americans 
where  the  community  is  a  cotton  mill  community  in  which  parents 
and  children  work  together,  and  in  a  third  place  the  mill  workers 
may  embrace  a  considerable  percentage  of  negro  labor.  All  this 
affects  the  mortality  of  the  group. 

Again,  where  groups  would  be  similarly  circumstanced  with  ref- 
erence to  age  distribution,  occupation,  and  class  of  workers,  such, 
for  instance,  as  might  be  expected  in  two  large  automobile  plants 
in  Detroit,  there  yet  remain  important  factors  that  influence  mor- 
tality, in  the  standards  of  employment  set  up  between  the  different 
establishments  and  the  care  given  to  the  health  and  comfort  of  the 
workers  within  the  establishment,  the  wage  scale,  the  hours  of 
labor,  etc. 

These  conditions  all  serve  to  disturb  any  studies  in  group  mor- 
tality based  at  this  time  upon  a  relatively  small  number  of  group 
insurance  risks.  Aggregate  experience  may  be  shown  for  any  one 
particular  classification,  and  yet  some  one  risk  may,  from  a  point 
of  volume,  be  such  a  large  proportion  of  the  whole  volume  of  that 
particular  classification  that  the  result  of  the  classification  may  be 
importantly  influenced  by  conditions  peculiar  to  that  particular 
establishment  and  having  in  fact  little  to  do  with  the  classification 
itself. 

A  study  of  the  mortality  experience  of  the  Equitable  Life  Assur- 
ance Society  classified  by  occupations  develops  conclusively  in  my 
judgment  the  danger  of  attempting  to  reach  conclusions  by  taking 
such  data  at  its  face  value.  For  example,  our  experience  today 
would  indicate  that  the  mortality  among  employees  of  insurance 
companies  was  in  excess  of  that  of  employees  of  street  railway  and 
power  companies,  or  of  foundries,  or  of  leather  workers;  likewise, 
that  the  mortality  in  groups  manufacturing  automobiles,  trucks, 
wagons,  etc.,  was  forty  per  cent,  higher  than  the  average  mortality 
from  all  manufacturing  industries,  whereas  the  manufacturers  of 
rubber  goods  were  twenty  per  cent,  under  the  average.  The  volume 
of  exposure  in  all  these  classifications  runs  well  into  the  millions, 
so  that  the  erratic  results  shown  were  less  a  result  of  small  volume  of 
exposure  than  they  were  of  the  small  number  of  groups.  Despite 
the  fact  that  on  the  face  of  this  experience  the  automobile  industry 
shows  a  group  mortality  nearly  double  that  of  the  rubber  industry 
20 
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on  a  volume  of  business  which  runs  to  many  millions,  it  is  not  to  be 

concluded  that,  other  conditions  being  c(iual,  manufacturing  of  rub- 
ber articles  is  a  safer  or  more  healthful  occupation  or  more  conducive 
to  longevity  tlian  manufacturing  of  auloinobiics.  'I'lie  actual  facts 
of  the  case  are,  that  on  the  two  groujjiiigs,  one  particular  company 
has  dominated  the  automobile  experience  in  an  unfavorable  way 
on  the  one  hand,  whereas  one  particular  rubljer  manufacturing  com- 
pany having  an  extra  k)w  mortality  experience  has  so  dominated 
that  group  as  to  make  the  showing  of  the  whole  abnormal  and  un- 
reliable as  a  general  guide.  The  factoi's  that  affect  the  mortiility 
in  each  of  these  cases  were  considered  in  advance  and  discounted  to 
a  degree,  but  they  were  factors  pertaining  to  the  selection  and  care 
of  the  employees  that  to  an  extent  are  too  varied  and  complicated 
to  be  classilied  simj)ly  and,  to  an  extent,  baffled  classification  in 
advance.  These  experiences  have  caused  the  Equitable  to  depend 
less  upon  its  occupation  classifications  and  more  upon  an  experi- 
ence rating  dividend  plan  which  would  tend  to  adjust  premium 
refunds  and  therefore  the  net  cost  of  insurance  with  increasing 
reference  to  the  mortality  experience  within  the  group. 

While  the  studies  of  Messrs.  Cammack  and  Morris  are  valuable 
to  the  student  who  will  take  into  account  the  numerous  factors  other 
than  occupation  which  influence  the  mortality  in  groups,  it  would 
be  unfortunate  in  my  judgment  if  this  paper  of  Messrs.  Cammack 
and  Morris  was  not  approached  with  greatest  caution  by  those  look- 
ing for  dependable  guides  for  group  mortality.  The  authors  of  this 
paper  clearly  point  out  the  limitations  of  the  paper  and  have  made 
their  studies  a  valuable  introductory  to  the  student  of  group  mor- 
tality and  to  the  cause  of  group  insurance.  It  is  well  to  emphasize 
the  limitations  of  such  experience  for  fear  that  it  may  be  used 
improperly. 

Unquestionably,  occupations  influence  group  mortality  and  are 
an  important  factor  in  group  mortality.  But  the  ^oint  remains 
that  there  are  other  factors  which  cannot  be  safely  ignored  and 
which  in  their  way  may  compensate  for  or  aggravate  the  occupation 
factor  importantly.  Again,  by  way  of  illustration,  the  Society 
has  had  a  two-year  experience  on  some  25,000  employees  of  one 
large  railway  system.  In  this  group  was  much  extra  hazard  from 
occupation  which  followed  of  necessity  from  the  railroad  work. 
Offsetting  this  hazard,  however,  was  the  superior  type  of  em- 
ployee, the  discipline  under  which  the  employees  operated,  the 
medical  examination  for  employees  and  the  recurring  tests  for  fit- 
ness applied  to  those  in  some  departments  of  the  work,  the  care  of 
the  sick  and  disabled,  the  hospital  service  and  in  general  the  better 
attention  given  to  the  comfort,  well-being  and  care  of  the  men  in 
the  company's  employ.  The  net  result  with  this  system  was  to  pro- 
duce a  type  of  risk  nurely  standard  and  upon  which  the  mortality 
has  been  favorable  as  compared  with  the  great  aggregate  of  stand- 
ard risks. 
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The  study  of  mortality  by  age-groups  leads  the  authors  of  the 
paper  under  discussion  to  the  conclusion  that  the  Medico- Actuarial 
table  is  not  entirely  a  suitable  standard  of  measurement  in  an 
investigation  of  mortality  under  group  policies.  It  is  pointed  out 
that  the  American  table  is  still  less  suitable.  The  faults  of  the 
American  mortality  table  are  well  known.  It  overstates  the  mor- 
tality at  some  ages  considerably,  but  there  is  nothing  in  the  papers 
or  the  figures  of  Messrs.  Cammack  and  Morris  to  indicate  that  the 
American  table  is  any  less  faulty  for  group  insurance  than  it  is  for 
individual  insurance.  In  fact,  the  reverse  is  true,  since  in  group 
insurance  the  understatement  of  mortality  at  some  ages  and  the 
overstatement  at  others  tend  to  counterbalance  the  group,  whereas 
in  individual  insurance  there  is  no  way  of  compensating  against 
either  under-rating  the  risk  or  over-rating  it  where  the  mortality 
table  is  at  fault  as  between  the  different  ages. 

The  group  experience  of  years  one  to  four  shown  by  Messrs.  Cam- 
mack  and  Morris  give  a  percentage  of  59.3  as  the  ratio  of  actual  to 
expected  mortality  on  the  basis  of  the  American  table,  which  is 
about  the  percentage  of  actual  to  expected  obtained  in  individual 
insurance  as  shown  by  the  Connecticut  insurance  report.  It  is  to 
be  remembered  that  this  death  rate  of  59.3  per  cent,  of  the  Ameri- 
can table  does  not  include  the  experience  upon  groups  where  the 
heavier  group  mortality  has  been  registered,  because  it  excludes 
groups  upon  which  the  employer  paid  the  entire  premium  and  also 
industries  where  the  hazard  was  clearly  above  the  average,  exclud- 
ing from  the  experience  steel  foundries,  rolling  mills,  tanneries, 
electric  and  steam  railways,  subway  and  elevated  railroads,  electric 
light  and  power  company  experience.  Obviously  had  the  total  ex- 
perience been  included  on  all  group  risks  in  Table  II  where  the 
same  premium  rate  had  obtained,  it  would  have  shown  the  percent- 
age of  actual  mortality  experience  on  all  groups  to  the  expected 
mortality  according  to  the  American  experience  table  to  have  been 
considerably  higher  in  group  insurance  than  in  individual  insur- 
ance in  the  aggregate. 

The  American  table  has  the  importance  of  being  the  common 
statutory  standard.  The  question  of  issuing  insurance  below  the 
premium  rates  of  the  American  Table  of  Mortality  and  of  the 
necessity  of  putting  up  deficiency  reserves  where  such  policies  are 
issued,  is  pertinent  to  individual  insurances  as  it  is  to  group  insur- 
ances. This  introduces  the  whole  question  of  the  issuance  of  poli- 
cies below  the  statutory  standard.  It  seems  to  me  that  the  correct 
way  in  which  to  handle  a  situation  of  this  kind  is  not  to  ignore  the 
standard,  but  to  set  up  a  new  standard  through  proper  statutory 
action  which  may  be  deemed  more  nearly  in  conformity  with  the 
facts.  In  this  respect  it  is  pertinent  to  comment  that  the  new  mor- 
tality table  under  process  of  preparation  by  the  Actuarial  Society 
gives  promise  at  this  time  of  producing  a  new  standard  calculated 
to  eliminate  exceptions  which  now  may  be  urged  against  the  Ameri- 
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can  Mortality  Table,  and  ]jo.s.~ibly  furnish  tiie  basis  for  a  better 
statutory  standard. 

Referring  to  one  weakness  of  the  Medico-Actuarial  Table  Bhown 
between  ages  45  and  GO,  the  authors  of  the  paper  state  that  there 
may  be  a  strong  tendency  for  employees  of  middle  age  to  under- 
state their  ages.  While  this  may  be  the  fact  it  is  pertinent  to  know 
that  the  K(|uitable  in  keeping  record  of  age  adjustments  on  GOO 
claims  found  that  the  age  understatements  were  almost  exactly 
oirsct  by  tiie  age  overstatements.  The  diifcrence  in  this  respect 
between  group  insurance  and  individual  insurance  may  be  ac- 
counted for  in  large  part  probably  by  a  more  general  truth-telling 
where  the  employer  is  paying  the  premium. 

In  Table  III,  showing  classification  of  deaths  appearing  in  Table 
II,  the  groupings  by  occupation  give  classifications  of  death  by  the 
causes  of  death.  Wliile  this  interesting  table  is  of  relative  value 
its  actual  value  must  be  discounted  by  the  fact  that  there  is  a  radi- 
cally different  age  distribution  in  group  insurance  as  against  indi- 
vidual insurance.  The  age  distribution  in  group  insurance  runs 
roughly  from  15  to  65  and  therefore  excludes  infantile  diseases 
and  to  a  large  extent  the  diseases  of  age.  For  this  reason  the  num- 
ber of  tubercular  deaths  to  the  total  number  of  deaths  is  much 
higher  in  group  insurance  than  in  individual  insurance,  simply  for 
the  reason  that  the  proportion  of  lives  exposed  at  the  tubercular 
ages  is  greater  in  group  insurance  than  it  is  in  the  distribution  of 
individual  risks  in  ordinary  insurance.  In  supplement  to  this  table 
of  Mr.  Cammack's  the  following  distribution  of  group  insurance 
risks  by  age  groups  and  the  causes  of  death  as  compared  by  per- 
centages with  the  individual  experiences  of  the  Equitable  will  be 
of  interest  to  those  who  might  care  to  make  comparison  of  the 
classification  of  deaths  in  Table  III  with  the  experiences  at  hand, 
with  reference  to  ordinary  or  individual  insurances. 

Group  Ordinary 

Cause  of  Death.  Percentage.  Percentage. 

Tuberculosis  of  tlie  lungs 12.3  %  6.0% 

Pneumonia    11.7  8.6 

Organic  diseases  of  the  heart 10.3  9.2 

Bright 's   disease   6.6  8.3 

Cancer  and  other  malignant  tumors 6.6  8.7 

Congestion    and    hemorrhage    of    the    brain 

(apoplexy)     3.3  5.3 

Diseases  of  the  arteries,  etc 2.7  7.6 

Appendicitis    2.3  1.2 

Typhoid  fever 2.0  .5 

Influenza    1-9  2.4 

Diabetes    1-5  2.5 

Accident   13.7  8.3 

All  others 25.1  31.4 

Total    100.0%  100.0% 
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Group 
Age  at  Death.  Percentage. 

To  age  39  inclusive 38.7  % 

40-49   18.9 

50-59    22.0 

60  years  and  over  20.4 

Total    iOO.0% 

Those  interested  in  group  insurance  must  feel  an  increased  in- 
debtedness to  the  authors  of  this  paper  for  this  further  contribution 
to  their  alread}^  large  service  to  the  group  insurance  cause. 

ME.  E.  G.  HUNTEE: 

Group  insurance  presents  so  many  different  phases  from  indi- 
vidual insurance  that  it  was  difficult  to  find  two  actuaries  who  held 
the  same  views  regarding  the  mortality  likely  to  be  experienced 
among  group  policies.  We  are  much  indebted,  therefore,  to  Messrs. 
Cammack  and  Morris  for  giving  us  some  facts  to  guide  us  in  the 
development  of  group  insurance. 

Any  company  that  has  done  a  group  insurance  business  must 
realize  the  great  difficulty,  almost  the  impossibility,  of  prognosti- 
cating with  any  degree  of  certainty  the  mortality  on  any  one  group. 
There  are  so  many  factors,  mostly  economic,  that  produce  decided 
changes  in  the  complexion  of  the  group,  that  it  is  probable  the  mor- 
tality will  fluctuate  within  fairly  wide  limits.  The  labor  turnover, 
for  instance,  will  always  have  a  not  unnegligible  effect  upon  the 
mortality,  and  who  is  going  to  tell  us  what  the  labor  turnover  is 
going  to  be  from  year  to  year  ?  We  may  arrive,  and  probably  will 
arrive,  at  a  fairly  uniform  mortality  rate  for  all  groups  combined, 
but  the  industries  of  the  country  will  have  to  become  much  more 
stabilized  than  they  are  now,  or  were  even  in  pre-war  times,  before 
we  can  speak  with  authority  about  the  mortality  in  any  one  group. 
It  will  be  well,  therefore,  to  proceed  with  caution  in  drawing  con- 
clusions from  the  figures  presented  by  the  author. 

From  the  table  showing  the  mortality  experience  according  to 
the  contributions  by  employees,  the  authors  have  concluded  that  the 
heavy  mortality  among  contributing  groups  is  due  in  large  part  to 
the  selection  exercised  by  the  insured.  The  authors  do  not  tell  us 
how  the  selection  was  exercised,  and  we  are,  therefore,  led  to  inquire 
what  stipulation  was  made  at  the  time  of  the  issue  of  the  policy, 
as  to  the  percentage  of  em]iloyccs  that  must  be  insured,  and  as  to 
the  manner  in  which  an  individual  employee  could  detach  himself 
from  the  group  policy.  If  no  stipulation  was  made  as  to  the  per- 
centage of  employees  to  be  covered  by  the  gi'oup  policy,  and  the 
employee  could,  of  his  own  volition,  discontinue  his  insurance,  an 
investigation  is  hardly  necessary  to  tell  us  what  course  the  mor- 
tality would  take;  but  if  the  groups  investigated  were  composed  of 
at  least  seventy-five  percent,  of  all  employees  and  no  cm]iloyec  could 
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discontinue  his  insuraiicf;  unless  lio  left  tJie  service  of  his  employer, 
the  experience  is  full  of  meaning.  Does  it,  however,  confirm  the 
conclusion  of  the  aulliors  l•e;,^'u•din^  the  selection  exercised  by  the 
insured?  It  has  occurred  to  me  that  the  employer,  who  did  not 
require  his  employees  to  contribute  to  the  insurance  premiums, 
would  look  after  the  bodily  and  mental  welfare  of  his  men  better 
than  tlie  enijjloyer  who  was  not  so  generous  and  far-seeing.  In 
other  words,  the  heavier  mortality  is  due  to  the  selection  by  the 
employer  rather  tlian  the  selection  by  the  insured.  If  this  were 
true,  a  proper  survey  of  the  plant  would  enable  the  insurance  com- 
pany to  determine  the  proper  extra  premium  to  impose  on  the  em- 
ployees of  the  less  enlightened  employer. 

The  investigation  by  policy  years  shows  an  increase  in  mortality 
with  the  time  that  the  policies  have  been  in  force.  This  is  contrary 
to  our  general  expectation,  and  accordingly  Messrs.  Cammack  and 
Morris  have  given  the  reasons  for  our  expectations  not  having  been 
fulfilled.  Nothing,  however,  is  said  by  the  authors  as  to  the  in- 
fluence of  medical  examination  of  the  new  employees  on  the  mor- 
tality from  year  to  year.  Every  group  policy  has  a  provision  in  it 
that  any  new  employee  that  seeks  coverage  under  the  group  policy 
must  satisfy  the  insurance  company  of  his  good  health.  If  the 
medical  examination  is  somewhat  similar  to  that  required  of  appli- 
cants  for  insurance,  as  T  know  it  is  in  one  company,  I  am  inclined 
to  think  that  the  mortality  would  take  a  different  course  from  that 
shown  in  the  paper  under  discussion. 

In  one  group  that  I  have  knowledge  of,  there  was  a  labor  turn- 
over of  more  than  thirty  per  cent,  in  a  year's  time,  and  of  seventy 
per  cent,  in  two  years'  time.  As  no  examination  is  made  of  the 
employees  at  the  time  a  group  policy  is  issued,  it  seems  to  me  to  be 
inconceivable  that  the  introduction  of  freshly  examined  lives  into 
a  group  not  medically  examined  does  not  produce  a  beneficial  effect 
on  the  mortality.  I  appreciate  that  there  are  influences  at  work 
which  would  counteract  the  beneflt  of  the  medical  examination, 
such  as  those  outlined  by  the  authors,  but  if  the  labor  turnover  is, 
say  twenty-five  per  cent,  or  more  in  a  year,  I  still  feel  that  those 
influences  are  not  sufficient  to  entirely  offset  the  influence  of  medi- 
cal selection,  provided  the  medical  selection  is  efficient  and  not 
perfunctory. 

(oral  discussion.) 

sir.  robert  henderson  : 

There  is  one  point  mentioned  in  Mr.  Robertson  Hunter's  discus- 
sion of  first-year  mortality  to  which  I  wish  to  refer.  I  personally 
am  not  satisfied  that  a  low  first-5'ear  mortalit}'  in  group  insurance 
will  be  found  on  examination  to  be  a  feature  of  the  business.  It 
is  not  one  that  has  impressed  me  as  at  all  noticeable  in  our  own 
experience,  which,  so  far  as  we  have  followed  it,  has  been  made  up 
definitely  by  policy  years.     I  understand  that  the  first  year  in  the 
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experience  of  the  Travelers  and  the  ^tna  Life  is  the  first  calendar 
year,  and  it  seems  to  me  there  is  a  possibility  of  error  in  the  esti- 
mation of  the  exposures  in  that  first  calendar  year.  On  the  other 
hand,  referring  to  the  examination  of  new  lives  admitted  to  old 
groups,  I  am  not  so  sure  that  that  will  have  very  much  bearing  on 
the  subject,  because  medical  examination  of  new  lives  is  existent 
more  in  theory  than  in  practice. 

(authoes''  eeview  of  discussions.) 
mr.  e.  e.  cammack: 

Mr.  Henderson  suggests  that  there  may  be  an  error  in  the  expo- 
sure for  the  first  calendar  year  which  will  account  for  the  light  rate 
of  mortality  shown  for  that  year.  The  mean  exposure  for  the  first 
calendar  year  was  calculated  on  each  group  in  the  way  described  in 
the  paper  for  determining  the  exposure,  and  this  was  multiplied  by 
the  exact  fraction  of  a  year  the  policy  had  been  in  force.  Conse- 
quently there  seems  no  room  for  any  material  error  in  the  exposure 
for  that  year.  But  it  is  true  that  the  light  rate  of  mortality  shown 
for  the  first  calendar  year  (that  is,  policy  year  "0")  was  to  some 
extent  exaggerated  by  misplacement  of  some  deaths  in  policy  year 
"1"  that  should  have  been  recorded  under  policy  year  "  0."  Atten- 
tion was  called  to  this  fact  on  page  39.  It  was  pointed  out  there 
that  the  light  rate  of  mortality  in  policy  year  "  0,"  "  is  undoubtedly 
emphasized  by  the  fact  that  deaths  have  been  placed  in  the  same 
year  as  that  in  which  they  were  recorded  in  the  companies'  annual 
statements.  The  consequence  is  that  owing  to  dela3's  that  some- 
times arise  in  reporting  deaths  some  deaths  are  recorded  in  policy 
year  '  1 '  that  did  actually  occur  in  policy  year  '  0.'  However,  in 
order  that  the  death  rates  should  not  be  understated,  care  was  taken 
to  include  those  deaths  that  occurred  in  1917  but  which  were  not 
reported  until  after  the  making  up  of  the  annual  statements  for 
that  year." 

Mr.  J.  M.  Craig:  I  would  like  to  ask  Mr.  Cammack  if  the  sugges- 
tion made  by  Mr.  Henderson  as  to  the  under-statement  of  the  rate  of 
mortality  in  the  first  year  would  not  still  be  true  even  by  the  method 
adopted;  that  is,  if  the  average  time  of  exposure  is  six  months  and 
that  is  called  a  year,  would  not  there  be  a  danger  of  an  under- 
statement, since  the  rate  of  mortality  would  naturally  be  lower  for 
six  months  than  for  a  full  year? 

Mr,  Cammack :  The  rate  of  mortality  shown  for  the  year  "  0  "  is 
the  annual  rate  of  mortality  experienced  during  the  first  calendar 
year.  On  the  assumption  that  policies  are  issued  on  the  average 
in  the  middle  of  the  year,  this  is  the  annual  rate  of  mortality  ex- 
perienced during  the  first  six  months.  As  the  rate  of  mortality  is 
shown  to  increase  after  the  year  "  0,"  it  is  quite  true  that  the  rate 
of  mortality  experienced  during  the  first  full  policy-year  was  higher 
than  the  rate  of  mortality  shown  for  the  year  "  0."    But  there  does 
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not  seem  to  be  any  understateinent  of  mortality  for  the  year  ''  0," 
which  must  be  understood  clearly  to  be  the  annual  rate  experienced 
during  the  half-year  immediately  followinf^f  the  issuance  of  a  policy. 

Up  to  now  the  rule  has  been  that  upon  the  issue  of  a  policy  only 
employees  actively  working  and  upon  the  payroll  could  be  insured, 
but  the  employer  was  given  the  right  to  continue  the  insurance 
upon  any  emj)loyee  when  he  fell  sick,  even  though  he  had  been 
removed  from  the  payroll.  During  the  first  few  months  after  the 
issue  of  a  policy,  deaths  will  undoubtedly  occur  amongst  the  em- 
ployees who  have  been  removed  from  the  payroll  on  account  of 
sickness  just  before  the  issuance  of  a  policy.  No  claim  will  be 
made  on  account  of  such  deaths.  When  a  policy  has  been  in  force 
for  some  time,  then  the  deaths  arising  amongst  employees  who  have 
recently  been  removed  from  the  payroll  will  result  in  claims  upon 
the  insuring  company. 

The  President:  I  wish  to  ask  a  question.  You  mean  that  em- 
ployees do  not  always  understand  that  they  have  the  full  insurance? 

Mr.  Cammack:  That  is  not  what  I  mean.  When  a  policy  is 
issued  it  covers  the  employees  who  are  on  the  payroll.  There  may 
have  been  a  man  taken  off  the  payroll  for  sickness  the  week  before. 
If  that  employee  should  die  a  week  after  the  policy  is  issued  there 
would  be  no  claim  to  pay.  But  had  the  policy  been  issued  a  year 
previously,  the  employer  undoubtedly  would  have  continued  the 
insurance  when  the  employee  became  sick  and  was  removed  from 
the  payroll  and  a  claim  would  have  had  to  be  paid  if  death  had 
ensued.  At  the  outset  the  group  insured  is  a  select  one  because  all 
the  persons  in  the  group  are  actively  working,  but  after  a  year  or 
two  it  may  be  expected  that  the  group  will  include  a  good  many 
impaired  lives,  that  is,  a  good  many  people  who  have  ceased  work 
on  account  of  ill  health  but  for  whom  the  employer  is  continuing 
the  payment  of  premiums. 

I  do  not  understand  Mr.  Hunter's  remarks  in  regard  to  the  effect 
of  the  entrance  of  new  employees  upon  the  mortality  in  a  group. 
No  examination  is  required  for  new  employees.  Policies  are  usually 
written  with  insurance  to  commence  after  a  probationary  term  of 
service  of  from  one  to  twelve  months  and  new  employees  are  in- 
sured automatically  upon  the  completion  of  their  probationary  terms 
of  service  if  they  are  then  working,  ^^^lether  we  shall  grant  insur- 
ance to  an  employee  or  not  is  determined  by  two  conditions:  he 
must  have  completed  his  probationary  term  of  service  and  he  must 
be  at  work  at  the  time  that  term  has  elapsed.  No  other  evidence  of 
insurability  is  required.  It  might  be  inferred  from  Mr.  Hunter's 
remarks  that  in  his  opinion  groups  in  which  the  premium  is  to  be 
paid  wholly  or  in  part  by  the  employee  are  insurable  if  the  em- 
ployees are  subjected  to  a  medical  examination  before  entrance  into 
the  group.  By  an  examination  at  the  outset  a  select  group  could, 
of  course,  be  obtained  if  it  were  possible  to  reject  impaired  lives. 
But  the  danger  of  selection  against  the  insuring  company  arises  in 
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these  cases  from  the  fact  that  it  is  quite  impossible  to  prevent  vol- 
untary withdrawals.  While  a  clause  may  be  inserted  in  a  policy 
contract  providing  that  no  withdrawals  will  be  allowed  except  upon 
termination  of  employment,  it  is  not  possible  in  practice  to  enforce 
such  a  condition.  If  one  hundred  employees  are  insured  and  out 
of  the  hundred  one  refuses  to  pay  a  renewal  premium,  the  insuring 
company  could  not  in  fairness  to  the  ninety-nine  refuse  to  continue 
the  insurance  whatever  the  terms  of  the  contract  might  be.  The 
experience  under  groups  in  which  the  employer  has  paid  none  of 
the  premium  is  very  significant.  The  ratio  of  actual  to  expected 
by  numbers  of  lives  for  policy  years  0,  1,  2  and  3  is  106  per  cent., 
118  per  cent,  134  per  cent,  and  150  per  cent,  respectively.  This 
increasing  mortality  shows  that  there  has  been  a  selection  exercised 
by  the  individuals  insured. 

One  year  term  insurance  must,  in  my  opinion,  prove  an  unsatis- 
factory form  of  insurance  for  the  industrial  classes  when  the  em- 
ployee himself  pays  the  premium  or  a  large  part  of  it.  Employees, 
when  they  find  their  premiums  rapidly  increasing  with  age,  will  no 
doubt  exercise  selection  against  the  insuring  company  and  in  my 
opinion  this  selection  will  arise  unless  the  employer  pays  so  large 
a  portion  of  the  premium  as  to  attract  practically  all  the  employees 
into  the  group  and  induce  them  to  remain  there.  No  selection  by 
the  insuring  company,  of  employees  accepted  into  the  group  can 
eliminate  the  danger  and  no  extra  premium  can  be  charged  sufficient 
to  meet  the  constantly  increasing  mortality. 

Mr.  Graham  criticises  the  paper  on  the  grounds  of  paucity  of 
data  and  existence  of  varying  conditions  in  different  groups  in  the 
same  industry.  The  authors  themselves  laid  stress  on  the  limita- 
tions of  the  paper;  their  main  object  in  writing  it  was  to  find  out 
what  was  the  average  rate  of  mortality  in  non-hazardous  groups. 

The  difficulty  for  non-participating  companies  has  been  to  find 
out  what  is  a  fair  premium  rate  to  charge,  and  in  the  absence  of 
anything  else,  we  believe  that  this  experience  will  serve  as  an  index. 
We  thought  additional  weight  might  be  given  to  it  in  view  of  the 
fact  that  the  mortality  rate  experienced  is  not  an  increasing  one 
after  the  first  calendar  year.  For  these  reasons  it  would  seem  to 
show  that  the  present  experience  may  serve  as  a  fairly  good  basis 
if  used  conservatively.  * 

Mr.  Woodward:  I  would  like  to  ask  Mr.  Cammack  a  question. 
I  understand  there  has  been  some  informal  discussion  among  those 
interested  in  group  insurance  as  to  the  applicability  of  a  method 
known  as  "experience  rating,"  to  the  development  of  an  equitable 
rate  for  a  large  group  in  life  insurance,  or  possibly  as  bearing  on 
the  dividend  to  be  declared  in  any  particular  group.  It  would 
seem  to  be  more  or  less  obvious  to  one  not  specially  familiar  witli 
the  subject,  that  where  there  is  a  group  consisting  of  several  thou- 
sand employees,  the  statistical  history  of  that  particular  risk  must, 
in  spite  of  the  changes  in  operating  conditions  and  the  labor  turn- 
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over,  Le  of  ^reat  ini|)orlanc'C  in  determining  an  equitable  rate  for 
the  risk.  The  theory  of  exj)erience  rating  as  applied  to  workmen's 
compensaiion  insurance  has  been  developed  by  Professor  Whitney 
in  a  j)aj)er  read  at  tbe  last  meeting  of  the  Casualty  Actuarial  and 
Statistical  Society.  1  am  wondering  if  Mr.  Cammack  and  Mr, 
Morris,  or  either  of  them,  have  thought  on  this  question  at  all  and 
formulated  their  ideas,  and  if  so,  whether  they  would  be  willing  to 
say  a  word  upon  that  ])articular  phase  of  the  question. 

Mr.  Cammack:  I  think  a  large  portion  of  the  business  written, 
let  us  say  80  per  cent,  or  90  per  cent.,  may  for  the  present  be  writ- 
ten upon  an  average  rate,  which  though  admittedly  a  little  more 
than  adequate  in  some  groups  and  industries  and  a  little  less  than 
adequate  in  others,  will  be  upon  the  whole  a  fair  and  equitable  one. 
In  the  transaction  of  ordinary  life  insurance  business  the  same  rate 
of  premium  is  charged  for  a  physician  as  for  a  clergyman,  yet  it  is 
known  that  as  a  class  the  clergy  enjoy  exceptional  longevity.  In 
fact,  the  same  rate  of  premium  is  charged  for  all  occupations  except 
the  clearly  hazardous  and  unhealthy  ones.  Why,  with  our  present 
lack  of  knowledge,  should  greater  refinement  be  brought  into  the 
transaction  of  Group  Insurance  than  in  that  of  ordinary  life  insur- 
ance business  ?  It  seems  to  me  the  general  application  of  an  average 
rate  for  non-hazardous  industries  will  give  as  fair  and  as  equitable 
results  as  could  now  be  obtained  by  attempting  to  write  each  risk 
according  to  conditions  in  regard  to  the  health  and  comfort  of  the 
workers  within  the  establishment,  the  wage  scale,  the  hours  of 
labor,  etc. 

The  average  group  included  only  279  employees.  It  must  be 
evident  that  the  actual  experience  under  such  a  group  cannot  be  a 
guide  as  to  what  may  be  expected  in  the  future.  Indeed,  in  all  but 
a  few  groups  sufficient  experience  will  never  be  forthcoming  for  the 
purpose  of  basing  an  individual  rate.  The  accumulation  of  suffi- 
cient exposure  will  take  so  many  years  that  when  it  has  been  accu- 
mulated the  character  of  the  group  may  have  so  changed  that  the 
experience  itself  is  inapplicable  and  valueless. 

For  these  reasons  there  is  a  question  in  my  own  mind  as  to  the 
wisdom  of  basing  a  rate  either  directly  or  by  dividend  adjustments 
upon  individual  experience.  There  seems  to  be  an  element  of 
danger  in  that  strong  pressure  will  be  brought  to  bear  to  pay  high 
and  perhaps  unwarranted  dividends  where  a  low  rate  of  mortality 
is  being  experienced,  while  group  policyholders  who  have  expe- 
rienced a  high  rate  of  mortality,  perhaps  altogether  accidental  and 
unpreventable,  may  have  to  bear  more  than  their  share  of  the  cost 
of  group  insurance. 

Mr.  Graham  states  that  "unquestionably  occupations  influence 
group  mortality  and  are  an  important  factor  in  group  mortality." 
If  this  is  so,  and  the  statement  can  scarcely  be  questioned,  then 
classification  of  experience  by  occupation  must  certainly  be  helpful. 
Our  object  in  giving  a  classification  of  the  experience  by  industry 
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was  to  show  in  a  general  way,  in  so  far  as  the  data  would  allow, 
what  industries  were  showing  a  high  rate  of  mortality  from  accident 
and  occupational  disease.  We  did  not  suppose  for  a  moment  that 
this  classification  could  have  been  thought  to  be  dependable  for 
reaching  judgment  as  to  shades  of  difference  in  the  mortality  rates 
of  the  different  classifications. 

It  is  evident  that  a  comparison  of  the  percentage  of  deaths  that 
arise  from  any  particular  cause  in  group  insurance  with  a  corre- 
sponding percentage  in  ordinary  insurance  can  have  no  meaning 
whatsoever,  unless  the  comparison  is  made  with  reference  to  at- 
tained age.  The  authors  believed  that  the  inclusion  of  the  table 
showing  an  analysis  by  cause  of  death  would  not  be  misinterpreted. 
In  their  conclusion,  on  page  49,  they  made  the  following  statement: 
"The  volume  is  not  sufficient  to  warrant  the  inclusion  of  tables 
showing  the  death  rates  experienced  in  each  industry  separately  for 
age-groups  with  a  corresponding  analysis  for  death  causes."  The 
table  was  included  only  to  show  in  a  general  way  what  industries 
were  experiencing  a  high  rate  of  mortality  from  accident  or  occu- 
pational disease. 

Mr.  Graham's  remarks  with  reference  to  policies  with  rates  below 
the  net  valuation  standard  seem  to  be  extraneous  to  the  subject 
matter  of  the  paper.  They  seem  to  be  based  upon  the  persistent 
fallacy  that  the  gross  premium  rates  of  non-participating  companies 
for  ordinary  business  are  based  upon  the  American  Experience  Ta- 
ble of  Mortality  with  three  and  one  half  per  cent,  interest. 

Mr.  President :  You  mention  that  new  employees  were  not  medi- 
cally examined.  I  know  several  employers  who  insist  that  every 
employee  furnish  evidence  of  good  health  and  had  the  impression 
that,  in  any  case,  new  employees  were  always  compelled  to  undergo 
medical  examination  for  such  group  policies. 

Mr.  Cammack :  No,  that  is  not  the  case.  So  far  as  group  policies 
are  concerned,  they  are  automatically  insured.  As  for  the  general 
practice  of  requiring  new  employees  to  be  examined,  owing  to  the 
difficulty  of  obtaining  help  nowadays  some  employers  who  pre- 
viously insisted  upon  medical  examination  have  now  discontinued  it. 

MR.  E.  B.  MOEEIS  : 

I  have  very  little  to  add  to  what  Mr.  Cammack  has  already  said 
except  possibly  to  emphasize  the  fact  that  the  experience  as  pub- 
lished on  tliat  class  of  risk  where  the  employer  paid  only  a  part  of 
the  premium  was  obtained  to  a  large  extent  from  the  policies  issued 
several  years  ago  and  therefore  before  the  acceptance  of  the  present 
definition  of  group  insurance  and  consequently  in  a  large  degree 
from  policies  which  could  not  be  written  today  under  the  definition. 
Quite  a  little  has  been  said  today  about  this  feature  of  the  expe- 
rience which  is  necessarily  unimportant  as  regards  our  present  day 
problems.     The  experience  on  these  cases,  however,  was  published 
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Bcparatoly  in  order  not  only  to  render  tlie  entire  experience  more 
homogeneous  but  also  as  a  possible  warning  against  the  considera- 
tion of  this  class  of  business. 

The  most  important  feature  of  the  paper  involves  the  insurances 
on  wliich  the  employer  pays  the  entire  premium,  which  cases  are 
admissible  under  the  present  definition.  It  may  be  interesting  to 
note  that  the  experience  has  been  continued  and  also  that  the  expo- 
sure on  tliose  cases  where  the  employer  pays  the  entire  premium 
has  now  (Augiist  3,  1918)  more  than  doubled  (excluding  the  ex- 
posure in  policy  year  "0"),  yet  the  mortality  as  a  whole  on  these 
cases  shows  very  little  modification,  a  slightly  more  favorable  tend- 
ency having  been  exhibited. 
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vol.  xix,  page  53. 

(written  discussion.) 

mr.  j.  g.  parker: 

The  paper  which  Mr.  Evans  has  given  to  the  Society  is  worth  the 
close  attention  of  all  the  members  who  are  interested  in  the  selec- 
tion and  classification  of  insurance  risks.  I  regret  to  have  been 
unable  to  give  the  discussion  of  this  paper  the  time  which  it  merits. 

Every  one  who  is  engaged  every  day  in  Committee  selecting  the 
risks  for  their  company  will  appreciate  Mr.  Evans'  conclusion,  that 
an  ordinary  insurance  company,  taking  adult  lives  only,  may  safely 
disregard  the  order  of  birth  in  selecting  its  risks,  at  least  those 
orders  prior  to  the  tenth. 

The  statistics  of  the  Northwestern  Mutual  submitted  by  Mr. 
Evans  throw  out  a  very  strong  warning  that  the  rate  of  mortality 
amongst  those  who  are  in  the  tenth  or  higher  birth  rank  is  consid- 
erably above  the  normal.  If  it  can  be  verified  by  other  investiga- 
tions that  this  extra  mortality  is  as  high  as  indicated,  we  should 
take  the  fact  into  account  in  the  selection  of  insurance  risks.  In 
the  case  of  our  own  company  we  have  not  sufficient  data  from  which 
to  elicit  any  information  but  it  would  not  be  a  difficult  matter  to 
obtain  these  statistics.  There  must  be  in  the  records  of  those  com- 
panies doing  a  considerable  business  in  the  Province  of  Quebec  a 
large  amount  of  data  giving  important  information  on  this  particu- 
lar point.  Especially  would  this  be  the  case  amongst  those  com- 
panies doing  a  large  rural  business  in  the  Province. 

In  order  to  obtain  some  estimate  of  the  number  of  cases  which 
would  be  affected  in  our  own  company  I  reviewed  the  family  history 
in  186  applications  selected  at  random  from  the  applications  in 
Canada  and  Newfoundland,  excluding  the  Province  of  Quebec. 
Of  these  13  were  of  the  eighth  and  higher  birth  rank,  being  7  per 
cent,  of  the  total.  This  is  a  considerably  higher  percentage  than 
shown  in  the  statistics  of  the  Northwestern  Mutual  where  only  3 
per  cent,  of  the  lives  under  investigation  were  of  the  eighth  or 
higher  birth  rank. 

I  further  investigated  80  cases  taken  at  random  from  rural 
agencies  in  the  Province  of  Quebec,  where  it  was  found  tliat  nine 
were  of  the  eighth  and  higher  birth  rank,  that  is  11  per  cent. 

It  might  be  interesting  to  note  that  out  of  the  186  eases,  exclud- 
ing applications  from  Quebec,  96  belonged  to  families  of  six  or 
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more,  that  is  Dl  per  cent,  (if  the  cii.-cs  under  ol^servation.  Thirty- 
five  of  these  ])elon;,'e(l  to  families  of  ten  or  more,  which  is  10  per 
cent,  of  the  total  niimher  of  cases.  In  the  cases  from  Quehec  72  out 
of  80  helonged  to  families  of  six  or  more,  that  is  90  per  cent.,  while 
39  belonged  to  families  of  ten  or  more,  that  is  49  per  cent. 

It,  therefore,  seems  to  me  that  the  information  which  would  be 
obtained  from  the  careful  use  of  data  concerning  lives  in  the  Prov- 
ince of  Quebec  would  be  of  practical  value  to  those  companies,  both 
Canadian  and  American,  who  are  doing  a  large  Quebec  business. 

There  would  be  available  as  a  table  upon  which  to  base  compari- 
sons one  of  the  new  tables  prepared  for  Canadian  companies  by  the 
Actuarial  Society.  I  am  led  to  understand  that  there  will  be  pre- 
pared a  tal)le  showing  the  mortality  among  assured  lives  in  the 
Province  of  Quebec. 

In  regard  to  the  infantmortality  those  companies  doing  an  indus- 
trial business  in  the  same  Province  of  Quebec  must  have  available 
a  great  deal  of  data  which  would  be  useful  in  arriving  at  some  con- 
clusions concerning  the  rate  of  mortality  amongst  infants. 

In  this  connection  I  might  point  out  that  it  is  extremely  difficult 
to  get  (from  the  family  histor}-)  accurate  information  concerning 
the  exact  birth  rank  of  the  applicant.  So  many  of  the  family  his- 
tories quote  the  ages  of  the  brothers  or  sisters  somewhat  as  follows: 
"Eight  brothers,  42  to  16."  Such  cases  would  have  to  be  discarded 
if  accurate  results  wore  to  be  obtained. 

As  stated  before  I  regi-et  that  I  have  not  been  able  to  give  any 
original  ideas  concerning  this  important  subject  but  it  is  to  be  sin- 
cerely hoped  that  some  one  may,  in  the  near  future,  bring  forward 
further  statistics  concerning  the  mortality  among  those  orders  or 
birth  subsequent  to  the  tenth. 

MR.  J.  F.  little: 

The  reference  in  Mr.  Evans'  interesting  paper  to  the  records  of  the 
Crossley  Sanitarium  presented  by  Professor  Pearson  as  evidence  of 
inferior  vitality  among  first-  and  second-born  children  has  reminded 
me  of  some  calculations  I  made  several  years  ago  in  connection  with 
the  same  material. 

Professor  Pearson  presented  tlie  figures,  shown  in  the  table  on 
the  next  page,  in  proof  of  his  case. 

The  "  expected  "  shown  in  the  above  table  will  be  found  to  de- 
pend on  three  assumptions,  viz.,  (1)  that  all  orders  of  siblings  were 
equally  likely  to  be  patients  at  the  time  of  the  investigation;  (2) 
that  the  number  living  in  the  population  of  each  order  of  sibling  is 
distributed  by  ages  in  the  same  proportions  as  each  other  order; 
(3)  that  the  relative  numbers  of  families  consisting  of  one,  two, 
three,  etc.,  members  represented  in  the  sanitarium  are  the  same  as 
in  the  general  population. 
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Families  Eepresented  in  Crossley  Sanitarium. 


Order  of  Birth. 
(1) 

Number  of  Persons 
Represented. 

(2) 

"Expected,"  Being 

Distribution  of  381 

In  Proportion  to 

Column  (.2). 

(3) 

Actual  Cases. 

(4) 

Ratio  of 
(4)  to  (3). 

(5) 

First-born 

381                     67.1 

113 

168.4% 

2d 

366                     64.4 

79 

122.6 

3d 

332           1          58.5 

41 

70.0 

4th 

289                     50.9 

52 

102.1 

5th 

247 

43.5 

39 

89.6 

6th 

185 

32.6 

18 

55.2 

7th 

126 

22.2 

18 

81.1 

8th 

86 

15.1 

9 

59.6 

9th 

57 

10.0 

3 

30.0 

10th 

35 

6.2 

3 

48.4 

nth 

21 

3.7 

31 

12th 

15 

2.6 

1 

13th 

9 

1.6 

1 

14th 

6 

1.1 

1 

15th 

21 

16th 
17th 

1 
1 

■0 

56.6 

18th 
19th 

1 
1 

■ 

1.6 

0 

20th 

1 

21st 

1 

22d 

1  J 

Professor  Pearson's  argument  that  the  second  assumption  is  jus- 
tified is  sound,  but  he  ignores  the  third  assumption  entirely.  Find- 
ing "  actual "  and  "  expected  "  not  in  accordance  he  concludes  that 
the  first  assumption  is  incorrect. 

The  third  assumption,  however,  is  completely  astray,  as  it  would 
imply  that  a  family  of  ten  had  precisely  the  same  chance  of  being 
represented  as  a  family  of  one.  By  making  the  reasonable  assump- 
tion that  the  total  number  of  families  exposed  to  risk  of  being  rep- 
resented in  the  sanitarium  is  very  large,  we  may  arrive  at  a  very 
close  approximation  to  the  true  expected  number  of  each  order  of 
sibling. 

If  we  assume  the  individual  probability,  irrespective  of  order  of 
birth,  of  being  in  the  sanitarium  to  be  1/N  where  iV  is  a  large 
number,  the  chance  of  any  family  of  one  having  a  member  in  the 
sanitarium  is  1/iV ;  of  a  family  of  two  having  at  least  one  member 
included. 


1 


(^y- 


JV2 


iV' 


approximately, 


and  generally,  the  chance  of  a  family  of  p  being  represented  is 
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{"-^-y- 


pATP-i-P'f      ^N'^'  + 


N^ 


V 


—  la  'ipproximatcly. 

TTsirifj  these  approximations,  wliich  enable  us  to  dispense  with 
finding  the  value  of  A',  if  t,,  families  of  p  members  each  are  found 
represented,  the  probable  number  of  such  families  exposed  to  risk  is 


V 


The  total  number  of  such  exposures  for  values  of  p  from  1  upwards 
represents  the  total  number  of  families  and  also  the  total  number 
of  first-born  exposed  to  risk;  the  total  from  p  =  2  upwards  repre- 
sents the  total  number  of  families  with  at  least  2  members  and  also 
the  total  number  of  second-born  exposed  to  risk,  and,  generally 

h    V 

represents  the  number  of  siblings  of  the  nth  order  exposed  to  risk. 
The  expected  number  in  the  sanitarium  for  such  order  is  the  ex- 
posed to  risk  multiplied  by  1/iV,  or 

p—n    f 

which  is  independent  of  N. 

The  values  of  tp  may  be  found  by  differencing  the  second  column 
of  the  table  given  above.  Dividing  these  by  the  proper  values  of  p 
and  summing  continuously  from  the  bottom  upwards  we  obtain  the 
following  result : 


Order  of 
Birth. 

Number  of  Cases. 

Order  of 
Birth. 

Number  of  Cases. 

Actual. 

Expected. 

Actual.        j       Expected. 

1 

113 

93.9 

9 

3                    5.5 

2 

79 

78.9 

10 

3 

3.1 

3 

41 

61.9 

11 

3 

1.7 

4 

52 

47.6 

12 

1 

1.1 

5 

39 

37.1 

13 

1 

.6 

6 

18 

24.7 

14 

1 

.4 

7 
8 

18 
9 

14.9 
9.1 

15  up 

0 

.5 

Total 

381 

381.0 

The  numbers  are  clearly  too  small  for  regular  results,  e.  g.,  the 
ratio  of  actual  to  expected  for  the  third-born  is  obviously  abnormal, 
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in  view  of  the  figures  for  second-  and  fourth-born.     Taking  groups, 
however,  we  have  the  following : 

Number  of  Cases. 
Order  of  Birth.  Actual.  Expected. 

1-3  inclusive 233  234.7 

4-6   109  109.4 

7-9   30  29.5 

10  and  upwards    9  7.4 

The  closeness  of  the  actual  to  the  expected  is  almost  uncanny, 
the  earlier-born  appearing  slightly,  but  persistently,  better  than  the 
later-born.  On  the  whole,  the  statistics,  though  too  scanty  to  be  of 
much  value,  are  remarkably  in  accordance  with  the  assumption  that 
siblings  of  all  orders  are  equally  liable  to  tuberculosis. 

The  figures  presented  by  Mr.  Evans  confirm  the  results  just 
arrived  at.  The  earlier-born  children  appear  neither  measurably 
better  nor  worse  than  the  later-born,  though  there  is  some  hint  of 
an  exception  in  the  case  of  the  tenth-  and  later-born  children. 
With  regard  to  these,  however,  any  inferiority  which  may  be  found 
may  well  be  due  to  their  belonging  to  inferior  families  rather  than 
to  the  order  of  birth.  In  other  words,  if  these  later-born  of  very 
large  families  could  be  compared  with  the  earlier  born  of  the  same 
large  families  their  apparent  inferiority  might  very  possibly  dis- 
appear. A  very  large  family  not  infrequently  connotes  poor  pa- 
rental stock,  and  it  is  at  least  possible  that  the  mortality  of  all 
children  among  families  where  ten  or  more  children  are  bom  is 
above  that  of  families  of  five  or  less. 

MR.  WALTER  S.  NICHOLS  : 

The  paper  of  Mr.  Evans  relates  to  a  class  of  inquiries  of  con- 
stantly increasing  importance  in  life  insurance.  The  actuary  can 
no  longer  be  content  to  accept  age  and  sound  health  as  the  only 
needed  factors  in  the  classification  and  rating  of  his  risks.  More 
and  more  as  the  business  develops,  he  is  forced  to  realize  that  the 
mortality  rates  of  the  aggregate  are  permeated  with  distinctive 
lines  of  cleavage  other  than  age  which,  in  equity  if  not  in  self- 
protection,  he  is  bound  to  reckon  with.  Group  and  industrial  lives 
are  illustrations  of  such  cleavage  lines. 

If  life  insurance  did  not  involve  the  ultimate  return  to  the  policy- 
holder of  the  cash  equivalent  of  his  invested  premiums,  if,  like  fire 
insurance,  it  was  a  mere  distribution  of  the  pa}Tnent  of  the  many 
among  a  few,  involving  neither  compound  interest  nor  long  term 
reserve  accumulations,  life  like  fire  insurance  might  have  been 
prosecuted  as  an  art  rather  than  as  an  applied  science.  Eisks 
might  have  been  subject  to  individual  ratings  or  at  least  subdivided 
into  classes  bearing  no  necessary  logical  relation  to  each  other. 

Mr.  Evans  has  investigated  one  of  these  suggested  lines  of  cleav- 
21 
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af^e  in  the  possible  effect  of  tlie  order  of  birth  on  mortality.  A 
priori  it  is  not  improbable  tliat  such  a  relationship  may  exist.  The 
influence  of  heredity  on  vitality  is  a  recof^nized  factor  in  the  evolu- 
tionary laws  of  both  animal  and  vcfjetable  life.  How  far  this  factor 
may  have  been  masked  in  the  operation  of  those  laws  which  have 
resulted  in  civilized  man  may  well  be  a  subject  of  inquiry. 

There  is  one  serious  obstacle  in  all  such  investigations,  when  the 
effect  sought  for  is  but  one  of  various  simultaneously  operating 
causes.  The  difTiculty  is  to  eliminate  the  effect  of  such  causes  and 
to  insulate  the  one  to  be  investigated.  Within  the  memory  of 
many  of  our  members  a  widespread  attack  was  made  on  the  efficacy 
of  vaccination  as  a  protection  against  smallpox.  In  defense  of  the 
practice,  statistics  were  produced  by  medical  authorities  on  their 
face  convincingly  demonstrating  that  the  disease  found  its  chief 
victims  among  those  who  ignored  the  precaution,  while  the  rest 
escaped  or  suffered  only  in  a  milder  form.  The  argument  was 
mathematically  conclusive  until  it  was  shown  that  smallpox  was 
a  filth  disorder  naturally  confined  to  the  very  classes  that  ignored 
the  vaccine  virus.     The  statistics  consequently  proved  nothing. 

Some  of  the  statistics  quoted  by  Mr.  Evans  appear  to  suffer  from 
a  similar  infirmity.  Karl  Pearson's  Sanitarium  was  probably 
largely  patronized  by  the  better  classes  with  limited  families  among 
whom  first-  and  second-born  offspring  might  be  expected  to  pre- 
dominate. On  the  other  hand,  the  aged  lives  of  Mr.  Popenoe  may 
well  be  suspected  to  be  the  remnants  of  a  larger  group  in  which  the 
first-  and  second-born  might  be  in  a  majority.  I  fail  to  see  that 
any  satisfactory  conclusion  can  be  drawn  from  either  case.  The 
evidence  furnished  by  Mr.  Evans  himself  is  of  a  different  character. 
There  is  no  obvious  reason  why  these  statistics  of  the  ISTorthwestem 
gathered  from  its  insured  membership  should  be  affected  by  ex- 
traneous causes  which  might  mask  the  effect  of  priority  of  birth,  if 
it  existed.  They  fail  to  exhibit  any  such  appreciable  effect  unless 
it  be  in  orders  of  birth  beyond  the  eighth  in  which  the  numbers, 
while  suggesting  the  natural  results  of  excessive  maternity  or  in- 
creasing age,  are  too  small  to  furnish  any  trustworthy  conclusion. 
Aside  from  this,  the  relative  percentages  in  the  various  birth  ranks 
seem  to  bear  no  necessary  logical  relations  to  their  order,  and  their 
deviations  from  the  general  average  are  only  such  as  might  be  ex- 
pected from  the  law  of  error.  So  far  as  they  go,  they  are  to  me 
evidence  of  no  appreciable  relationship  between  longevity  and  order 
of  birth. 

I  again  remark  that  investigations  along  similar  lines  to  that  of 
Mr.  Evans  are  of  increasing  importance  in  determining  the  effect 
of  other  factors  than  age  upon  the  death  rate.  One  such  investi- 
gation I  have  already  outlined  to  determine  whether  the  month  of 
birth  has  any  observable  influence.  The  awakening  spring  in  both 
the  vegetable  and  animal  world  is  nature's  season  for  procreation 
and  she  often  seems  to  penalize  the  life  born  out  of  due  time.     Has 
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civilized  man  through  his  development  freed  himself  from  the 
domination  of  nature?  The  question  seems  an  interesting  one  and 
I  believe  has  never  before  been  suggested. 

Life  insurance  has  reached  a  stage  in  its  development  when  in 
the  interest  of  equity,  if  not  of  self-protection,  knowledge  of  the 
effect  of  other  factors  than  that  of  age  has  become  imperative.  The 
question  raised  by  Mr.  Evans  is  along  the  line  of  its  more  recent 
advances. 

(OEAL  DISCUSSION.) 
MR.   EDWAED  W.  MAESHALL: 

Mr.  Evans  has  presented  to  the  Society  an  interesting  paper 
which  clearly  shows  that  the  mortality  experienced  among  adults 
who  have  successfully  passed  an  examination  for  life  insurance  is 
not  materially  affected  by  the  order  of  birth  of  the  insured,  at  least 
where  such  order  is  not  over  the  eighth. 

Of  course,  there  is  a  question  whether  Mr.  Evans'  paper  has  much 
bearing  on  the  subject  of  the  mortality  of  the  population  at  large 
by  order  of  birth.  In  the  first  place,  as  Mr.  Evans  comments  on 
page  58,  if  there  be  a  variation  in  the  mortality  in  the  different 
birth  ranks,  it  remains  to  be  considered  whether  the  process  of  nat- 
ural selection  during  the  infantile  ages  may  not  leave  to  insurance 
experience  a  group  of  adult  survivors  whose  average  vitality  is  the 
same,  irrespective  of  their  order  of  birth.  Should  this  be  so,  the 
fact  that  Mr.  Evans'  investigation  showed  little  variation  in  mor- 
tality in  the  various  birth  ranks  among  the  policyholders  in  his 
company  would  not  prove  that  this  condition  obtains  at  infantile 
ages  in  the  general  population. 

Furthermore,  because  of  the  more  or  less  fixed  standards  of  se- 
lection, only  risks  of  approximately  the  same  grade  are  intended  to 
be  granted  life  insurance  policies.  This  fact  in  itself,  in  theory, 
tends  to  put  all  new  entrants  on  more  nearly  the  same  level  of 
vitality,  irrespective  of  order  of  birth.  Hence  it  would  seem  less 
likely  that  the  subsequent  mortality  among  the  different  birth  or- 
ders would  differ  materially,  even  if  there  should  be  in  the  popula- 
tion at  large  a  variation  in  mortality  according  to  the  order  of  birth. 

In  the  table  at  the  foot  of  page  56,  in  which  the  mortality  expe- 
rienced in  birth  orders  over  the  eighth  is  set  forth  in  detail,  it  is 
brought  out  that  a  distinctly  higher  mortality  was  experienced  in 
the  tenth  and  higher  orders.  While  this  table  is  of  interest  because 
of  its  agreement  with  our  preconceived  ideas  of  a  higher  mortality 
in  these  orders  due  to  "  the  physical  consequences  of  carrying  propa- 
gation beyond  the  normal  limits  of  maternal  endurance,"  yet  the 
table  necessarily  possesses  little  statistical  value  because  of  the  very 
scanty  data  employed.  The  actual  deaths  in  the  tenth  and  higher 
orders  total  only  14,  much  too  small  a  number  to  base  any  conclu- 
sions upon,  unless,  as  Mr.  Evans  hints,  the  results  "  are  substan- 
tiated by  statistics  on  a  broader  basis." 
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MR.  WILLIAM  A.  IIUTCIIESON : 

One  point  referred  to  by  quite  a  number  of  speakers  is  tbat  Mr. 
Evans'  paper  sliows  that  there  was  a  higher  death  rate  among  chil- 
dren above  the  eighth.  It  may  possibly  be  that  those  families  where 
more  than  eight  wore  born  came  from  some  unhealthy  part  of  the 
country.  We  know  that  in  certain  parts  of  the  country  where 
large  families  are  the  rule  that  the  rate  of  mortality  among  the 
whole  pojmlation  is  higher  than  anywhere  else,  and  the  high  death 
rate  amongst  those  children  of  birth  orders  over  the  eighth  might 
be  due  to  the  unhealthy  climatic  conditions  and  not  to  the  number 
of  children  born. 

mr.  percy  ii.  evans: 

(author's  review  of  discussion.) 

The  members  whose  interest  in  the  subject  of  mortality  by  birth 
ranks  led  them  to  discuss  the  paper  on  that  subject  were  so  indul- 
gent as  to  leave  little  room  for  comment  by  the  writer.  One  may 
find  in  the  remarks  of  Judge  Nichols  and  Mr.  Parker  a  renewal  of 
the  suggestion  that  in  life  insurance  records  there  is  locked  up  an 
immense  amount  of  information  on  biometrical  subjects  in  forms 
comparatively  free  from  certain  statistical  difficulties.  One  of 
these  difficulties  is  illustrated  by  Mr.  Little's  solution  of  the  distri- 
bution problem  which  escaped  Professor  Pearson's  attention.  The 
amazing  fact  mentioned  by  Mr.  Parker  that  out  of  80  lives  selected 
at  random  from  business  done  in  rural  Quebec,  49  per  cent,  were 
from  families  of  ten  or  more  children  is  very  suggestive.  In  our 
Yankee  communities  such  families  are  regarded  as,  shall  we  say, 
vulgar  by  neighborhood  opinion,  a  sanction  more  feared  than  eccle- 
siastical thunders  and  one  against  which  the  most  favorable  expe- 
rience we  may  produce  will  have  little  weight. 

The  possibility,  suggested  by  Mr.  Marshall,  that  selection  may 
erase  differences  in  birth  ranks  actually  existing  in  the  general 
population  cannot  be  evaded.  But  such  efficiency  in  selection 
should  also  erase  other  class  differences.  Even  where  the  differ- 
ences are  known  to  exist  and  are  guarded  against,  medical  selection 
is  rarely  if  ever  able  to  overcome  them  entirely. 
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DETERMINATION"   OF  MAKEHAM   GRADUATION   CONSTANTS   BY   MEANS 
OF  EQUIVALENT  AGES — PERCY  C.  H.  PAPPS. 

VOL.  XIX,  PAGE  60. 

(author's  NOTE.) 

MR.  PAPPS  : 

T\niile  there  has  been  no  discussion  of  my  paper,  I  believe  that 
a  short  description  of  an  application  of  the  method  made  since  the 
paper  was  published  may  prove  to  be  of  interest. 

Through  the  courtesy  of  the  Committee  in  charge,  I  was  able 
to  obtain  the  ungraduated  data  relating  to  the  American  male 
lives  in  the  recent  experience  of  the  American  companies.  I  had 
previously  graduated  this  data  by  means  of  King^s  twenty-nine 
term  osculatory  interpolation  formula.  I  therefore  used  the  grad- 
uated table  thus  obtained  to  compute  the  expected  deaths  for  the 
first  trial.  The  actual  deaths  amounted  to  $385,782,600.  and  the 
expected  deaths  brought  out  in  the  first  trial  proved  to  be  $10,063,- 
000  in  excess.  Using  the  mortality  table  arrived  at  in  the  first  trial 
for  the  computation  of  the  expected  deaths  in  the  second  trial,  re- 
duced the  difference  between  the  total  actual  and  expected  deaths 
to  $195,100.  Eepeating  the  operation,  the  difference  between  the 
actual  and  expected  deaths  in  the  third  trial  was  reduced  to  $29,- 
300.  As  an  experiment  and  in  order  to  see  how  close  it  would  be 
possible  to  come,  the  method  was  again  repeated,  and  in  the  fourth 
trial  the  actual  and  expected  deaths  differed  by  only  $8,500.  For 
ages  33  to  46  the  actual  deaths  exceeded  the  expected  bv  $1,600. 
For  ages  47  to  62  the  actual  deaths  were  less  than  the  expected  by 
$3,100.  For  ages  63  to  79  the  actual  fell  short  of  the  expected 
deaths  by  $5,700,  and  for  ages  80  to  99  the  actual  deaths  were  less 
than  the  expected  by  $1,300. 

The  mortality  at  the  younger  ages  is  such  that  a  Makeham  curve 
which  fits  the  older  ages  has  to  be  adjusted  in  order  that  it  may 
apply  at  the  younger  ages.  I  found  it  possible  to  apply  the  Make- 
ham  curve  for  ages  33  and  over.  Comparing  the  results  of  the 
graduation  arrived  at  in  my  fourth  trial  with  the  very  ingenious 
graduation  of  the  data  by  Mr.  Henderson  which  the  Committee  ac- 
cepted, I  find  that  the  sum  of  the  differences  between  the  actual 
and  expected  deaths,  irrespective  of  sign,  for  ages  33  to  99,  is  $13,- 
375,600  by  Mr.  Henderson's  graduation,  and  $13,226,700  by  mine. 
Taking  the  sum  of  the  accumuhited  differences,  irrespective  of  sign, 
Mr.  Henderson's  graduation  gives  $27,360,000,  whereas  my  grad- 
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nation  pives  $20,303,800.  It  must  not  be  supposed  that  I  claim 
by  this  that  my  f^aduation  is  a  better  one  than  that  of  Mr.  Hender- 
son, but  it  docs  seem  to  me  that  it  is  a  pood  illustration  of  the  fact 
that  a  /:,Taduaiion  can  be  obtained  more  or  less  by  rule  of  thumb 
which  compares  so  favorably  with  Mr.  Ilendorson's  grafluation. 
This  may  be  more  ap[)arcni  when  the  inf^enious  method  used  by 
Mr.  Henderson  in  arriving  at  his  graduation  is  published. 
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AN    INVESTIGATION    OP    THE    MOETALITY    PREVAILING    AMONG    THE 

AMERICAN  CLERGY  IN  ITS  RELATION  TO  OTHER  CLASSES  OF  THE 

POPULATION  AND  ITS  BEARING  ON  A  NEW  STANDARD  TABLE 

OF  MORTALITY — WALTER  S.   NICHOLS. 


(written  DISCUSSION.) 


MR.    JAMES    M.    CRAIG : 


Mr.  Nichols,  on  page  68,  states  that  he  will  try  to  point  out  the 
bearing  his  investigation  will  have  on  the  question  of  new  mortality 
tables  fo^  insured  lives,  while  on  page  76  he  questions  if  a  new 
standard  table  is  not  called  for  or  possibly  several  tables  applicable 
to  different  classes.  In  the  closing  paragraph  he  refers  only  to  a 
standard  table  that  will  more  accurately  express  the  character  of 
the  American  death  rate.  The  British  Offices  Life  tables  were  sub- 
divided according  to  males  and  females  with  the  mortality  of  each 
by  kinds  of  policies,  while  the  experience  as  a  whole  was  given  in 
aggregate,  truncated  and  select  forms  and  for  participating  and 
non-participating  business.  The  reference  made  by  Mr.  Nichols  to 
the  new  standard  table  or  possibly  several  tables  in  connection  with 
the  subsidiary  classes  of  lives  studied  through  the  Medico- Actuarial 
Investigations,  together  with  the  references  to  the  Standard  Indus- 
trial Life  Table,  the  National  Fraternal  and  the  Population  Tables, 
would  indicate  that  Mr.  Nichols  had  some  further  development  in 
mind. 

In  Volume  XIV  of  the  Transactions  the  mortality  experience  of 
the  Provident  Life  and  Trust  Company  based  upon  the  total  expe- 
rience of  that  company  prior  to  1912,  excluding  the  first  5  (4^) 
years  of  insurance,  is  presented  by  Mr.  Linton  and  a  comparison  of 
the  expectation  of  life  of  the  Princeton  Theological  Graduates,  as 
given  by  Mr.  Nichols  on  page  71,  with  those  deduced  from  the  expe- 
rience of  the  Provident  Life  and  Trust,  as  given  by  Mr.  Linton  on 
page  306  of  Volume  XIV,  is  very  interesting.  The  figures  that 
can  be  compared  are  as  follows : 

Expectation  op  Life. 


Age. 

Princeton  Theological  Graduatca. 

Provident  Life  and  Trust 
1805-1911. 
(Ultimate.) 

Classes  of  1815-1849. 

Classes  of  1850-1870. 

30 
40 
50 
60 

36.0 
30.2 

22.8 
15.3 

35.9 
30.4 
21.1 
13.3 

38.6 
30.3 
22.1 
15.0 
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The  closeness  of  the  I'rovidciit  Life  and  Trust  Company's  figiares 
to  those  of  the  Princeton  (JriKJiiatcs  is  remarkable,  with  the  possible 
exccjjtion  of  affc  30  and  this  is  only  another  way  of  noticing  that 
the  mortality  of  Princeton  (Jraduates  from  ages  30  to  -10,  as  given 
by  Mr.  Nichols  is  heavier  tiian  that  experienced  among  insured 
lives. 

There  is  one  interesting  observation  that  Mr.  Linton  makes  in  his 
paper,  which  might  be  applicable  to  Mr.  Nichols'  figures  and  they 
are  found  on  page  298  of  Volume  XIV.     He  sa3-s: 

"  For  example,  lives  entering  between  20  and  24,  and  in  still 
more  marked  manner  those  entering  between  25  and  29,  show  better 
rates  of  mortality  at  all  ages  passed  through  than  the  average. 
Twenty-five  years  after  entry  the  average  expectation  of  life,  C[o7].25 
(=19.05)  is  distinctly  higher  than  that  of  a  life  of  correspond- 
ing present  age  having  entered  only  five  years  previously,  6(471+5 
(=18.73)." 

Family  history  and  withdrawals  are  given  as  two  possible  causes 
for  this  phenomenon,  but  whatever  the  reason,  it  should  be  borne  in 
mind  that  the  lives  investigated  by  Mr.  Nichols  nearly  all  enter  at 
these  ages  and  the  fact  that  the  mortality  at  the  younger  ages  is 
heavier  than  among  insured  lives  may  be  due  to  some  distinct  char- 
acter of  the  class. 

It  seems  to  me  that  the  method  employed  of  comparing  the  mor- 
tality of  men  engaged  in  one  line  of  work  with  those  engaged  in 
another  line,  excepting  special  occupational  hazards,  assumes  that 
on  the  average  the  men  in  both  groups  when  the  experience  begins, 
are  equally  good  risks.  If  this  assumption  is  not  warranted,  then 
the  conclusion  drawn  from  the  tabulation  is  not  reliable.  This 
observation  seems  to  be  warranted  by  Mr.  Nichols'  own  comment 
on  page  69,  as  follows: 

"  It  will  be  noticed  that  Andover,  as  might  be  expected,  exhibits 
a  somewhat  more  favorable  longevity,  probably  due  to  the  slight 
difference  in  the  classes  from  which  the  students  are  drawn,  the 
one  largely  from  New  England,  the  other  from  scattered  sections 
of  the  country,  and  the  somewhat  more  favorable  surroundings  of 
the  former  in  after  life.  Similarly  the  experience  of  the  Yale  Di- 
vinity School,  as  might  be  expected,  shows  in  its  survivorship  a 
close  correspondence  with  that  of  Andover,  though  the  numbers 
observed  were  comparatively  few." 

Any  experience  of  this  kind  made  up  by  a  life  insurance  com- 
pany from  its  own  risks  would  not  be  subject  to  this  particular  criti- 
cism, but  it  would,  nevertheless,  be  unreliable,  because  a  goodly 
proportion  of  men  in  this  country  do  not  remain  in  the  same  line 
of  work  they  were  engaged  in  when  insured,  and  no  effective  means 
within  reasonable  limits,  could  be  devised  to  secure  an  accurate 
record  of  the  changes. 

As  a  radical  illustration,  the  Eeport  of  the  Public  Policy  Com- 
mittee of  the  National  Electric  Light  Association  presented  at  the 
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thirty-fiftli  annual  convention  held  at  Seattle,  Washington,  June 
10  to  13,  1912,  on  page  63  contains  the  following: 

"This  classification  shows  that  one  hundred  and  one  companies 
with  11,075  employees,  report  2,777  resignations  and  3,024  dis- 
missals, a  total  of  5,801  resignations  and  dismissals,  or  over  50 
per  cent." 

Even  if  it  were  practicable  to  prepare  separate  mortality  tables 
for  different  occupations  and  professions,  would  they  be  of  any 
value  for  life  insurance  companies.  To  what  practical  use  would 
they  be  put?  If  premium  rates  and  reserves  were  to  be  based  on 
them,  then  logically  the  better  classes  of  risks  would  be  charged 
lower  premiums  than  those  now  charged,  and  perhaps  many  who 
are  now  taken  at  standard  rates  would  be  charged  more,  and  we 
might  get  back  to  the  principle  on  which  the  American  Popular 
Life  Insurance  Company  transacted  business  in  the  early  seventies. 
I  assume  most  of  you  are  not  familiar  with  its  method,  but  every 
applicant  was  given  a  rating  according  to  his  merit.  Most  of  the 
ratings  were  below  the  standard  premiums.  The  New  York  Insur- 
ance Eeport  for  the  year  ending  December  31,  1874,  showed  a  De- 
partment reserve  of  $471,021  as  against  the  company's  calculation 
at  rated  ages  of  $349,619.  The  next  year  the  Department  reserve 
was  $504,753  as  against  $380,343.  In  April,  1877,  the  company 
was  reported  to  the  Attorney  General  and  notified  to  discontinue 
business. 

mr.  vp.  s.  nichols: 

(author's  review  of  discussion.) 

Mr.  Craig  has  made  an  interesting  comparison  between  my  own 
figures  and  those  of  the  Provident  Life  and  Trust  regarding  the 
expectation  of  life.  The  closeness  of  the  correspondence  at  ages 
above  thirty  tends  to  confirm  the  accuracy  of  my  statistics.  The 
departure  of  the  Provident  figures  from  those  of  the  American  Ex- 
perience also  tends  to  reinforce  my  remarks  regarding  the  defects 
of  the  American  Table.  The  exceptionally  favorable  character  of 
the  Provident  experience  at  age  30  may  perhaps  be  due  to  the  fact 
that  it  was  still  a  class  of  selected  lives  although  the  first  four  and 
a  half  years  had  been  eliminated,  while  the  Princeton  graduates 
were  unselected  and  had  not  been  long  enough  engaged  in  their 
profession  to  experience  its  advantageous  influence. 

One  of  my  objects  in  preparing  this  paper  was  to  make  a  perma- 
nent record  in  our  Transactions  of  investigations  which  I  prose- 
cuted more  than  forty  years  ago  when  life  insurance  in  America 
was  in  the  earlier  stages  of  its  development. 
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NOTE    ON    DOUBLE    INDEMNITY    CLAUSES    IN    LIFE    INSURANCE    CON- 
TRACTS  WILLIAM  A.  UUTCHESON. 

VOL.   XIX,  PAGE   79. 

(written  DISCUSSION.) 

MR.  E.  B.  MORRIS: 

The  Society  is  indebted  to  Mr.  Hutcheson  for  presenting  a  new 
subject  for  its  discussion.  The  author  has  classified  the  so-called 
double  indemnity  benefit  and  the  permanent  total  disability  benefit 
together  as  recent  and  radical  additions  to  life  insurance  contracts. 
To  this  statement  perhaps  no  exception  can  be  taken,  but  as  there 
have  been  so  many  similar  references  by  other  writers  interlocking 
these  two  provisions  it  would  be  well,  I  believe,  to  point  out  at  the 
outset  that  they  are  very  "  dissimilar  things."  This  phase  is  very 
well  brought  out  in  an  editorial  by  Mr.  Arthur  Eichmond  Marsh  in 
The  Economic  World,  issue  of  August  24,  1918,  under  the  caption 
"  The  Broadening  of  Life  Insurance  by  the  Addition  of  Health  and 
Accident  Insurance,"  and  from  which  I  take  the  liberty  of  quoting 
rather  freely: 

"  From  the  outset  it  was  apparent  to  experienced  students  of 
life  insurance  that  a  sharp  distinction  exists  between  the  so- 
called  double  indemnity  and  the  disability  benefit,  as  embodied 
in  a  life  insurance  policy.  The  double  indemnity  benefit  may 
not  improperly  be  called  a  mere  '  frill,'  inasmuch  as  it  is  by  its 
nature  a  kind  of  prize  package  or  trading-stamp  device — if 
such  terms  may  be  employed  in  connection  with  so  serious  a 
matter  as  death  and  the  financial  effects  of  death  for  the  bene- 
ficiary or  beneficiaries  of  the  insured.  In  its  common  form 
the  double  indemnity  provision  of  a  life  policy  simply  effects  a 
doubling  of  the  capital  sum  payable  to  the  beneficiary  in  case 
the  death  of  the  insured  is  caused  by  an  accident  of  travel  on  a 
public  conveyance  or,  in  some  instances,  by  any  kind  of  acci- 
dent. There  is  here,  of  course,  no  proper  causal  relation  be- 
tween the  manner  of  the  death  of  the  insured  and  the  dispro- 
portionate increase  in  the  amount  payable  to  the  beneficiary,  as 
compared  with  the  amounts  payable  to  the  beneficiaries  of 
other  policyholders  whose  deaths  come  about  in  more  usual  and 
natural  ways.  The  actuarial  rarity  of  death  by  accident  on  a 
public  conveyance — or  by  accident  at  all — has  simply  provided 
an  opportunity  for  the  allurement  of  prospective  policj^holders 
by  the  offer  of  a  possible  prize  of  almost  dazzling  proportions; 
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and  this  offer  unquestionably  produces  the  same  effect  upon 
many  minds  as  does  the  supposed  something-go t-for-no thing  of 
the  trading-stamp  or  prize  package  system  of  distributing  com- 
modities. 

"  Even  assuming  that  the  double  indemnit}-  payable  in  case 
of  death  from  accident  represents  a  kind  of  insurance,  addi- 
tional to  the  life  insurance  proper,  which  is  wholly  legitimate 
so  far  as  it  goes,  it  remains  generally  true  that  any  accident 
insurance  policy  payable  in  case  of  death  alone  is  an  uneco- 
nomic and  even  foolish  form  of  insurance  contract,  from  the 
point  of  view  of  the  insured.  Accidents  are  unhappily  numer- 
ous and  their  consequences  are  often  economically  distressing 
to  the  last  degree;  so  that  it  is  impossible  to  argue  too  strongly 
in  favor  of  general  accident  insurance  for  the  individual.  But 
accident  insurance  covering  only  the  relatively  rare  contingency 
of  outright  death  from  accident  leaves  the  great  majority  of 
sufferers  from  accidents  without  any  indemnity  whatever;  and 
on  this  ground  alone  it  is  economically  and  socially  undesir- 
able, even  if  written,  not  by  itself,  but  as  an  attractive  adjunct 
to  a  policy  of  life  insurance. 

"The  case  is  altogether  different,  however,  with  the  dis- 
ability benefits  which  a  large  number  of  the  life  insurance 
companies  are  now  providing  in  conjunction  with  the  life  in- 
surance proper  of  their  policy  contracts.  These  benefits  are 
not  open  in  the  slightest  degree  to  the  criticism  that  they  are 
*  frills,'  having  no  intimate  relation  with  the  body  of  the  life 
policy  itself.  To  begin  with,  one  of  the  most  obvious  facts 
about  life  insurance,  from  the  standpoint  of  the  average  policy- 
holder, is  that  under  the  traditional  forms  of  contract  the 
policj^holder  himself  must  carry  the  very  serious  risk  of  being 
prevented  by  disability,  caused  either  by  accident  or  sickness, 
from  maintaining  his  premium  payments  without  interruption 
for  the  full  contractual  period.  Modern  life  insurance  prac- 
tice, inspired  to  some  extent  by  appropriate  legislation,  has 
indeed  greatly  mitigated  the  old-time  hardships  of  the  tempo- 
rarily incapacitated  policyholders  due  to  this  cause ;  but  it  still 
remains  true  that  in  a  very  great  number  of  instances  disability 
produced  by  accident  or  disease  will  in  the  long  run  deprive 
the  insured  of  his  life  insurance  protection,  unless  his  life 
policy  contains  a  provision  covering  this  risk.  Here,  then,  we 
have  something  so  completely  the  reverse  of  the  so-called  double 
indemnity  that  it  may  almost  be  said  that  on  economic  and 
social  grounds  no  policy  of  life  insurance  should  be  %vritten 
which  does  not  provide  disability  benefits,  at  least  to  the  ex- 
tent of  safeguarding  the  premium  payments  required  to  keep 
the  policy  in  force  to  its  maturity.  Tliis  was,  in  fact,  the 
earliest  form  of  the  disability  benefit  in  this  country,  and  its 
beneficent  effects  have  been  demonstrated  in  innumerable 
cases." 
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As  affecting  the  galeability  of  life  insurance  contracts  there  is 
undoubtedly  an  advantage  in  botli  the  disability  clause  and  the 
double  indemnity  feature.  The  disability  provision,  however,  in- 
volves the  protection  of  the  life  insurance'  contract  in  event  of  dis- 
ability. The  double  indemnity  feature,  involves  an  entirely  differ- 
ent and  foreign  element  to  the  initial  insurance,  that  is,  the  pay- 
ment of  an  additional  sum  in  event  of  accidental  death.  The  at- 
tractiveness of  the  double  indemnity  feature  as  an  adjunct  to  a  life 
insurance  contract  is  involved  only  in  the  addition  of  a  considerable 
amount  of  insurance  payable  under  limited  circumstances  by  the 
addition  of  a  very  small  extra  premium,  although  this  feature  is 
non-cancelable  within  the  terms  of  the  contract  as  long  as  the  pre- 
miums are  paid,  provided  accidental  death  is  not  the  result  of  sui- 
cide nor  of  unusually  hazardous  undertakings.  On  the  other  hand, 
the  value  of  an  insured's  life  to  his  beneficiary  is  not  necessarily 
increased  through  death  by  accident  over  death  by  disease.  The 
double  indemnity  feature,  therefore,  involves  much  more  of  a 
gamble  on  the  insured's  part  than  does  purely  life  insurance  pro- 
tection and  is  attractive  mainly  because  of  the  small  cost  involved. 
No  one,  I  believe,  should  think  of  insuring  his  life  only  in  event  of 
accidental  death  unless  he  were  otherwise  uninsurable.  The  addi- 
tion of  the  double  indemnity  feature  may,  therefore,  involve  an 
under-insurance  in  event  of  death  by  disease.  Its  addition  also 
paves  the  way  to  misunderstandings  due  to  the  fact  that  the  double 
indemnity  feature  is  only  payable  under  limited  conditions. 

The  addition  of  the  double  indemnity  provision  to  life  insurance 
contracts  involves  life  insurance  companies  in  new  principles  of 
underwriting  which  may  not  as  yet  be  fully  appreciated.  The  work 
of  the  claim  department  of  a  life  insurance  company  is  largely 
perfunctory  because  it  is  only  necessary  to  prove  that  the  deceased 
is  the  insured  and  that  the  policy  is  in  force.  Claim  payments  may 
therefore  be  made  with  rapidity.  We  are  accustomed  to  the  adver- 
tisements relative  to  the  prompt  payment  of  life  insurance  claims. 
It  is  only  seldom  that  payment  is  withheld  and  then  generally  on 
account  of  the  necessity  of  clearing  up  the  beneficial  interest. 

Wlien,  however,  the  double  indemnity  feature  is  annexed 
to  a  life  insurance  policy  the  situation  is  entirely  changed. 
The  claim  department  of  an  accident  company  involves  an  en- 
tirely different  organization  from  that  of  a  life  company.  Pay- 
ments on  account  of  accidental  death  cannot  be  made  with  the  same 
dispatch  as  under  a  life  insurance  contract  for  the  reason  that  it  is 
necessary  to  prove  the  cause  of  death.  Claims  may  even  be  re- 
ferred to  the  courts  for  settlement.  The  beneficiaries  under  a  life 
policy  which  includes  the  double  indemnity  feature  will  be  slow  to 
accept  pa5^ment  under  the  life  insurance  contract  proper  if  there 
is  any  possibility  of  proving  that  death  was  caused  by  accident. 
In  short,  the  life  insurance  contract  becomes  seriously  involved  by 
the  addition  of  the  double  indemnity  provision. 
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Mr.  Hutcheson  states  that  an  examination  of  the  total  death 
claims  of  the  Mutual  Life  for  the  5'ears  1915,  1916  and  1917  shows 
that  6 14  per  cent,  thereof  arose  from  accidents.  Presumably  this 
is  the  ratio  of  all  claims  without  regard  to  the  age  of  the  insured. 
This  ratio  is  surprisingly  low.  The  similar  ratio  for  The  Travel- 
ers Insurance  Company,  Life  Department,  covering  the  years  1902 
to  1916,  inclusive  is  IQi/o  per  cent. 

Mr.  Hutcheson  has  given  us  in  Tables  A  and  B  the  death  rate  of 
the  Mutual  Life  on  insured  lives  from  accidents  of  various  kinds, — 
this  experience  having  been  adapted  from  the  claim  records  of  that 
company.  For  reasons  which  I  have  referred  to,  such  an  experi- 
ence based  upon  deaths  caused  by  accident  as  determined  from 
the  claim  files  of  a  life  insurance  company  is  liable  to  render 
very  different  results  than  had  the  claims  been  determined  under 
a  death-by-accident  feature  in  the  contract.  The  chances  are 
frequently  against  a  life  insurance  company  attributing  accident 
as  the  cause  of  death  where  an  accident  company  would  so  approve, 
for  the  reason  that  under  the  life  insurance  contract  it  is  unneces- 
sary to  investigate  the  initial  cause  of  the  disease,  yet  under  acci- 
dent contracts  cause  is  the  all-important  phase.  I  make  this  ex- 
planation with  the  fear  that  the  experience  as  shown  by  the  Mutual 
Life  does  not  include  the  full  claims  which  might  justly  be  included 
as  caused  by  accident  had  the  claim  department  of  the  insurance 
company  investigated  its  claims  from  the  same  viewpoint  as  an 
accident  company.  In  other  words,  there  is  a  criticism  involved 
of  Mr.  Hutcheson^s  experience  as  a  proper  basis  for  rates. 

Nor  would  the  experience  as  determined  by  an  accident  company 
be  an  entirely  safe  guide  for  the  reason  that  accident  companies 
have  customarily  issued  "death  only"  accident  policies  subject  to 
a  cancelation  clause.  In  short,  an  accident  company  retains  the 
right  of  cancelation  if  a  risk  becomes  severely  substandard  and  is 
thus  enabled  to  keep  its  experience  within  reasonable  limits, — this 
being  necessitated  by  the  low  premium  charges.  I  am  justified,  I 
believe,  in  stating  that  the  pure  rate  determined  by  the  experience 
of  accident  companies  on  their  "  death  only  "  policies,  even  when  the 
modification  mentioned  is  considered,  is  considerably  above  the  rate 
of  661/2  cents  per  thousand  as  developed  under  Table  B  of  Mr. 
Hutcheson's  paper. 

While  I  hesitate  for  many  reasons  to  appear  in  the  role  of  a 
prophet,  I  do  believe  that  when  one  considers  the  additional  admin- 
istration expense  chargeable  to  the  claim  department  of  a  life  in- 
surance company  which  adds  the  accidental  death  feature  to  its  life 
policies  and  which  involves  prompt  and  thorough  investigation  ser- 
vice, litigations,  etc.,  a  level  extra  premium  of  $1.00  per  thousand, 
as  now  charged  by  certain  companies,  will  fail  to  cover  the  cost  of 
such  a  feature. 

"What  I  have  said  should  in  no  way  be  considered  as  a  criticism  of 
Mr.  Hutcheson's  contribution  to  the  Society,  as  I  have  taken  this 
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occasion  mainly  to  dwell  upon  some  of  the  larger  aspects  of  the 
subject  which  1  believe  are  worthy  of  discussion. 

Mil.  PERCY   C.  II.  PAPPS: 

When  our  president  asked  me  to  discuss  this  paper,  I  assumed 
that  ho  had  made  a  mistak-e,  hut  subsequently  found  that  it  was  our 
president's  wish  to  have  this  paper  discussed  by  some  one  who  knew 
all  about  the  subject  and  some  one  who  knew  nothing  about  it. 
He  quite  properly  selected  me  as  sufficiently  qualified  to  discuss  it 
from  the  standpoint  of  one  who  knew  nothing  about  disability  and 
double  indemnity  fentures. 

The  Society  certainly  is  indebted  to  Mr.  Hutcheson  for  the  infor- 
mation whicli  he  has  given  us,  and  also  for  the  opportunity  which 
his  paper  affords  for  discussing  these  comparatively  recent  condi- 
tions which  have  been  incorporated  in  life  insurance  policies  of  a 
great  many  companies.  Mr.  Hutcheson's  paper  deals  principally 
with  double  indemnity  conditions,  and  the  desirability  or  otherwise 
of  incorporating  such  provisions  in  our  policies  may  be  considered 
from  both  the  theoretical  and  practical  standpoints.  A\Tien  we 
take  an  ordinary  contract  of  insurance  providing  for  the  payment 
of  $1,000  at  death  and  add  the  premium  of  $0.10  or  $1.00,  as  the 
case  may  be,  to  cover  the  risk  of  having  to  pay  an  additional  thou- 
sand dollars,  we  are  violating  one  of  the  fundamental  principles  of 
our  business.  We  should  not  issue  a  contract  under  which,  by 
reason  of  the  small  premium,  our  profit  can  never  amount  to  much 
and  under  which  contract,  by  reason  of  the  happening  of  a  remote 
contingency  we  may  entail  a  very  large  loss.  I  am  aware  that  by 
issuing  a  sufficient  number  of  such  contracts  we  may  come  out 
whole,  but  it  would  seem  that  unless  a  company's  business  is  very 
large,  a  few  accidental  claims  would  very  greatly  exceed  the  pre- 
miums which  the  company  would  receive.  We  must  bear  in  mind 
that  it  would  take  one  year's  premiums  on  10,000  policies  to  pay  a 
loss  on  one  "passenger"  accident  indemnity  contract.  It  would 
take  the  premiums  on  $10,000,000  of  insurance  to  pay  the  loss 
under  a  $1,000  policy. 

Apart  from  the  theoretical  aspect  of  the  case,  there  is  the  prac- 
tical side  as  well.  The  double  indemnity  feature  provides  for  a 
very  much  larger  amount  of  insurance  in  the  event  of  death  result- 
ing from  either  passenger  or  general  accidents.  The  question  nat- 
urally arises  why  a  man  who  is  killed  by  accident  requires  a  larger 
amount  of  protection  than  one  who  dies  from  other  causes.  If  we 
were  attempting  to  fit  the  amount  of  insurance  to  the  needs  of  the 
survivors,  it  would  seem  far  more  reasonable  that  the  double  in- 
demnity feature  should  apply  in  the  case  of  deaths  resulting  from 
long  lingering  illnesses  such  as  tuberculosis  and  cancer.  There 
seems  to  be  really  less  justification,  if  any,  for  paying  the  addi- 
tional amount  of  insurance  when  death  is  due  to  so-called  passenger 


DISCUSSION — MR.   PAPPS. 


337 


accidents,  for  in  such  cases  the  beneficiaries  would  seem  to  be  in 
a  position  to  secure  substantial  damages  from  the  common  carrier 
responsible  for  the  accident.  So  far  as  I  can  see,  we  are  forced  to 
the  conclusion  that  this  double  indemnity  feature  has  been  copied 
from  the  accident  companies  and  is  incorporated  in  life  policies 
solely  to  give  agents  a  talking  point  without  any  idea  whatever  of 
meeting  the  actual  needs  of  the  insuring  public.  Furthermore,  I 
understand  that  in  one  state,  if  not  in  others,  it  has  been  held  that 
a  company  may  not  issue  a  policy  covering  the  double  indemnity 
feature,  unless  the  company  is  licensed  to  do  accident  business. 

Turning  now  to  the  actuarial  problems  involved,  one  is  first 
struck  by  the  fact  that  the  premium  rate  derived  from  Table  A 
depends  on  only  twenty-seven  deaths.  In  Table  B  somewhat  over 
five  hundred  deaths  are  involved,  which  gives  one  considerably 
more  confidence  in  the  resulting  premium.  Mr.  Hutcheson  derives 
his  premium  rates  solely  from  the  amount  of  insurance,  and  does 
not  show  the  rate  which  would  be  derived  from  taking  the  number 
exposed  and  the  number  of  deaths.  I  have  prepared  the  following 
table  for  both  passenger  and  general  accidents,  showing  for  the 
age-groups  the  rate  per  thousand  for  both  numbers  and  amounts. 
The  table  is  as  follows : 

Accident  Rates  per  1,000. 


Agea  at  Issue. 

Passenger  Accident  Rates. 

General  Accident  Rates. 

Numbers. 

Amounts. 

Numbers. 

Amounts. 

15-19  

.016 
.019 
.029 
.031 
.060 
.065 
.110 
.322 

.028 

.029 
.025 
.048 
.196 
.014 
.567 
.466 

.647 
.623 
.557 
.542 
.672 
.653 
.893 
.541 

.741 
.539 
.661 
.663 
.863 
.9r)6 
1.504 
.574 

20-29  

30-39  

40^9 

50-53  

54-56  

57-59  

60  and  over 

Total 

.030 

.059 

.594 

.665 

One  interesting  feature  of  the  above  table  is  that  the  passenger 
accident  rate  based  on  numbers  shows  a  fairly  even  progression 
from  the  youngest  to  the  oldest  age,  there  being  no  decrease  what- 
ever from  any  age  group  to  the  next  older.  This  is  not  true  of  the 
rate  based  on  amounts,  "We  naturally  expect  more  unevennesses  to 
show  in  dealing  with  amounts  than  numbers  of  policies,  but  the 
smooth  progression  of  the  rate  based  on  numbers  is  rather  remark- 
able when  we  remember  that  only  27  deaths  are  involved,  or  about 
Syo  deaths  for  each  age  group.  With  so  few  deaths  and  with 
policies  ranging  in  amounts  up  to  $25,000,  it  is  not  surprising  that 
the  rate  based  on  amounts  should  be  .196  per  1,000  for  ages  50-53, 
and  .014  per  1,000  for  ages  54-56.     So  far  as  the  general  accident 
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rate  is  concerned,  wlicn  based  on  numbers  there  seems  to  be  a  slight 
steady  decrease  in  the  rate  up  to  a^e  'If),  altliough  there  is  com- 
paratively little  diflerence  in  the  rates  between  a;:^es  15  and  5G.  By 
settinf,'  out  the  rates  in  this  fashion  for  both  numbers  and  amounts, 
we  are  able  to  see  whether  an  unusually  hi^di  or  an  unusually  low 
rate  is  caused  by  variations  in  the  amounts  insured.  It  is  evident, 
for  example,  that  at  ages  54-56  the  low  passenger  rate  is  due  to  the 
fact  that  the  deaths  occurred  amongst  policyholders  insured  for 
small  amounts.  The  reverse  is  evidently  the  case  for  ages  50-53. 
When  we  examine  the  number  of  deaths  it  will  be  seen  that  there  is 
only  one  death  in  the  age-group  54-56,  and  two  deaths  in  the  age 
group  50-53.  It  is  interesting  to  notice  that  so  far  as  the  total 
deaths  for  all  ages  are  concerned,  the  passenger  rate  when  based  on 
amounts  is  almost  exactly  double  the  rate  based  on  numbers, 
whereas  there  is  no  such  difference  in  the  rate  for  general  accidents. 

Taking  the  rates  as  a  whole,  it  would  seem  that  a  premium  of 
$0.10  for  passenger  accidents  and  $1.00  for  general  accidents  would 
more  than  cover  the  probable  losses,  so  far  as  we  can  tell  from  the 
data  at  hand. 

In  view  of  the  comparatively  small  premium  charge  and  ths  very 
small  theoretical  reserve,  IMr.  Ilutcheson's  suggestion  of  maintain- 
ing a  reserve  of  fifty  cents  or  five  cents  per  thousand  for  general 
and  passenger  benefits  respectively,  would  seem  to  be  a  practical 
solution  of  the  problem.  Where  the  amounts  involved  are  so  small, 
it  would  hardly  appear  justifiable  to  attempt  to  ascertain  theoret- 
ically the  correct  reserves. 

MR.    ARTHUR   HUNTER: 

The  statistics  given  by  Mr.  Hutcheson  are  another  evidence  of 
the  broad-mindedness  of  the  companies  in  giving  their  data  for  the 
benefit  of  the  insurance  business.  A  few  years  ago  the  information 
given  by  Mr.  Hutcheson  w^ould  have  been  considered  in  the  nature 
of  a  trade  secret  and  would  have  been  carefully  guarded. 

As  many  life  insurance  companies  are  now  issuing  policies  with 
the  double  indemnity  feature,  the  statistics  of  the  New  York  Life 
on  similar  lines  to  those  of  the  Mutual  Life  might  be  of  interest. 
As  the  amount  of  data  for  even  a  large  company  is  comparatively 
small  on  account  of  the  non-frequency  of  "  passenger  "  or  '*'  common 
carrier"  accidents  the  rate  by  groups  of  ages  is  too  fluctuating  to 
be  of  value.  I  may  therefore  state  in  brief  that,  before  the  adop- 
tion of  the  travel  accident  double  indemnity  benefit,  the  experience 
for  the  preceding  3^  years  (1st  January,  1912,  to  30th  June, 
1915)  showed  that  approximately  $440,000  would  have  been  paid 
for  that  benefit  if  it  had  been  in  all  the  policies  of  the  company, 
and  that  an  average  net  premium  of  6  cents  per  $1,000  per  annum 
would  have  been  required  to  meet  the  net  cost. 

With  regard  to  the  insurance  against  death  from  "  general "  acci- 
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dent,  the  statistics  prepared  by  us  were  on  the  basis  of  policies. 
For  a  period  of  ten  years,  1907  to  1916  inclusive,  the  proportion 
of  policies  becoming  claims  by  death  to  the  number  of  policies  in 
force  was  about  .52  per  thousand,  against  .59  for  the  Mutual  Life. 
If  the  experience  is  taken  according  to  amounts  insured  the  Mutual 
Life  experience  shows  65  cents  per  $1,000,  against  .59  when  taken 
by  policies, — a  result  which  might  have  been  expected.  In  general, 
the  statistics  of  the  New  York  Life  confirm  those  of  the  Mutual 
Life  with  regard  to  the  general  accident  rate  according  to  age.  A 
direct  comparison  cannot  be  made  because  the  statistics  of  the 
former  were  prepared  according  to  attained  age,  while  those  of  the 
latter  were  presented  according  to  age  at  issue.  The  accident  rate 
appears  to  be  higher  at  the  younger  and  at  the  older  than  at  the 
middle  attained  ages.  Excluding  the  younger  ages  the  increase 
with  age  in  the  accident  rate  is  not  material  until  age  70,  and  as 
the  amount  at  risk  is  small  compared  with  other  ages,  the  financial 
effect  would  be  slight.  The  statistics  of  the  Medico- Actuarial  Mor- 
tality Investigation  show  a  death  rate  from  accident  of  .57  per 
thousand  policies  at  ages  at  entry  15  to  29;  of  .55  at  ages  30  to  44; 
and  of  .89  for  ages  of  entry  45  and  over. 

The  foregoing  statistics  and  those  of  the  Mutual  Life  cover  a 
period  during  which  there  was  no  incentive  to  have  the  cause  of 
death  classified  as  accident  instead  of  another  cause.  When  double 
the  face  of  the  policy  is  paid  in  event  of  death  from  accident  there 
would  naturally  be  a  strong  incentive  to  claim  that  the  primary 
cause  was  accident.  It  is  probable,  therefore,  that  there  will  be  a 
larger  proportion  of  claims  from  accident  in  the  future  than  in  the 
past,  apart  from  the  effect  of  changing  economic  conditions,  which 
may  either  increase  or  decrease  the  accident  rate.  It  is  analogous 
to  the  change  which  is  generally  seen  in  the  causes  of  death  when  a 
company  lengthens  the  period  of  the  suicide  clause  from  one  to  two 
years,  or  changes  from  an  incontestable  to  a  contestable  policy, — 
the  rate  of  suicide  decreases  but  the  rate  of  accident  increases. 

(OEAL  DISCUSSION.) 

ME.  J.  H.  woodwaed: 

It  was  my  privilege  this  week  to  see  some  figures  which  have 
recently  been  prepared  by  the  Insurance  Department  of  Pennsyl- 
vania, showing  the  accidents  per  thousand  in  the  anthracite  coal 
mining  industry  in  that  state  for  a  series  of  years.  The  great  diffi- 
culty in  getting  at  these  accidental  death  rates  is  in  getting  the 
exposures.  It  is  easy  to  find  statistics  showing  the  proportion  of 
accidental  to  total  deaths,  but  the  reverse  is  true  as  to  the  exposed 
to  risk.  In  this  case  the  exposures  have  been  carefully  compiled 
and  the  death  rate  has  been  given  both  per  tons  of  coal  mined  and 
per  thousand  employees  employed.  The  figures  cover,  as  I  recall, 
a  period  of  five  or  six  years,  and  show  that  the  death  rate  is  about 
22 
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five  times  the  death  rate  in  the  average  insured  occuf)atioD8  as 
shown  in  Mr.  llutcheson's  paper.  They  seem  to  he  fairly  in  agree- 
ment with  his  statement  that  in  the  hazardous  oceupations  investi- 
gated hy  him  the  accidental  deaths  were  about  four  times  the  non- 
accideiilal.  Of  course^,  while  the  coal  milling  industry  is  not  the 
most  hazardous  of  occu])ations, — structural  steel  work,  for  instance, 
is  much  more  hazardous — still,  it  is  one  of  the  very  hazardous  occu- 
pations and  gives,  it  seems  to  me,  a  fairly  good  idea  as  to  about  the 
limits  within  which  this  rate  is  going  to  vary  by  reason  of  occupa- 
tion. It  is  quite  possible,  of  course,  that  in  a  group  of  persons  in 
such  an  industry  as  coal-mining  the  non-occupational  accidental 
death  rate  would  also  be  higher  than  normal. 

Mr.  Papps  has  raised  some  extremely  interesting  economic  ques- 
tions as  to  the  fundamental  justification  for  there  being  any  such 
thing  as  a  doul)le  indenniity  l)cnerit  in  a  life  insurance  policy.  It 
occurs  to  me  that  one  of  the  several  sound  reasons  for  the  inclusion 
of  such  a  feature  is  the  fact  that  most  people  believe  that  premature 
death  by  accident  is  less  subject  to  human  control  than  premature 
death  by  natural  causes.  They  feel,  justifial)ly  or  not,  that  by 
reason  of  their  own  peculiar  systems  of  caring  for  their  health  they 
are  immune  from  most  of  the  natural  causes  of  death, — at  least, 
more  immune  than  their  friends  and  neighbors  are, — but  they  rec- 
ognize that  the  element  of  accident  is  something  which  is  to  a  much 
greater  extent  beyond  their  control  and  consequently  is  to  their 
mind  to  a  greater  extent  a  subject  for  insurance.  That  seems  to 
me  to  create  a  legitimate  use  for  the  incorporation  of  such  a  pro- 
vision in  life  insurance  policies,  which,  after  all,  is  a  question  of 
meeting  a  public  demand. 

The  only  thing  which  I  regret  about  Mr.  Hutcheson's  extremely 
interesting  paper  is  that  he  did  not  give  us,  in  addition  to  the  very 
valuable  data  which  he  has  given,  an  analysis  of  the  various  causes 
of  accidental  deaths  entering  into  the  experience.  Such  an  analysis 
would  be  extremely  helpful,  as  there  are  many  cases  which  a  com- 
pany would  normally  classify  as  being  a  death  from  natural  causes 
where  the  beneficiary  is  likely  to  claim  that  accidental  death  has 
occurred.  There  was  a  recent  case  in  New  York  State  where  a 
policyholder,  insured  under  a  policy  indemnifying  against  acci- 
dental death,  punctured  a  pimple  on  his  upper  lip.  Blood  poison- 
ing set  in  and  the  man  died.  The  Court  held  that  that  was  an 
accident  within  the  meaning  of  the  insurance  policy.  I  rather 
doubt,  however,  whether  that  kind  of  a  case  would  be  classified  as 
an  accident  in  the  records  of  a  life  insurance  company,  unless  par- 
ticular attention  were  directed  to  that  point. 

MR.    ROBERT    HENDERSON: 

I  have  not  any  formal  discussion  prepared,  Irat  in  view  of  the 
fact  that  the  company  with  which  I  am  connected  was  one  of  the 
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earliest  ones  to  adopt  the  full  double  indemnity  benefit,  I  think  a 
few  words  of  explanation  might  be  in  order  as  to  how  we  arrived 
at  the  scale  of  rates  we  used  when  we  first  adopted  the  benefit.  In 
examining  the  statistics  of  causes  of  death  given  in  the  Medico- 
Actuarial  experience,  it  will  be  noticed  that  the  deaths  from  accident 
reported  by  the  companies  in  the  first  policy  year  is  considerably 
heavier  than  in  the  subsequent  policy  years,  and  deaths  from  sui- 
cide were  considerably  lighter  in  the  lirst  policy  year  than  subse- 
quently. The  natural  explanation  of  that  was  that  ordinarily  dur- 
ing the  first  policy  year  suicide  is  not  covered,  and  it  appears  in  a 
great  many  cases  as  accident  in  the  claim  papers.  We  therefore 
concluded  that  if  a  company  had  a  double  indemnity  feature  in- 
cluded with  its  life  insurance  policy  all  of  those  claims,  whether  in 
the  first  or  subsequent  years  would  go  through  as  accidents.  We 
based  our  investigation  on  the  combined  accident  and  suicide  figures 
appearing  in  the  Medico-i\.ctuarial  Investigation,  and  we  included 
all  suicides  as  though  put  through  as  accidents.  Five  per  cent,  of 
the  normal  death  rate,  plus  5  per  10,000  exposed  to  risk  will  aggre- 
gate approximately  to  the  total  rate.  And  we  used  5  per  cent,  of 
the  American  Experience  table  and  5  per  10,000  as  a  net  rate. 


MR.  EDWARD  W.   MARSHALL: 

Deaths  due  to  automobile  accidents  and  injuries  are  becoming 
an  increasingly  important  factor  in  connection  with  the  issuance 
of  policies  providing  double  insurance  in  event  of  death  from  acci- 
dent. Since  1911,  and  particularly  in  the  last  two  or  three  years, 
the  death  rate  from  this  cause  has  increased  very  rapidly.  Table  B, 
on  page  87  of  Mr.  Hutcheson's  paper,  shows  the  Mutual  Life's 
general  accident  mortality  experience  on  issues  of  1907  to  1914 
inclusive,  up  to  the  policy  anniversaries  in  1915,  but  as  automobile 
accidents  were  of  comparatively  little  frequency  before  1911,  the 
deaths  from  this  cause  did  not  enter  to  any  great  degree  into  the 
figures  forming  the  basis  of  the  general  accident  mortality  rate 
shown  in  the  table  referred  to. 

The  mortality  reports  of  the  United  States  Census  Bureau  con- 
tain significant  statistics  regarding  the  death  rate  from  automobile 
accidents  and  injuries.  The  following  table  shows  the  approximate 
death  rate  from  this  cause  in  the  registration  area  among  males 
aged  twenty  and  upwards,  the  number  of  deaths  being  obtained 
from  the  above  mentioned  reports,  and  the  corresponding  popula- 
tion obtained  by  applying  the  proportionate  distribution  of  ages 
and  sexes  at  the  time  of  the  1910  census,  to  the  approximate  popu- 
lation in  the  registration  area  during  the  various  years  as  given  in 
the  census  publications. 
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Yeiir. 

Estimated  Male  Pop- 

uliitlun  uKt-'l  '20  ami 

UpwunlH  In  Ui'KlHtru- 

llon  Area. 

Deaths  Among  the 
some  clue  to  Automo- 
bile Accldoiita  and 
Injurlbii. 

Approximate  Num- 
ber of  Deutlui  ptT 
100,000  Population. 

1911 

18,434,829 

18,792,874 
l!),().sr),lJOl 
20,rj22,<J71 
20,941,805 
22,274,328 

G92 
910 
1296 
1489 
2115 
2794 

8.8 

4.8 
6.6 
7.3 

10.1 
12.5 

1912 

).1913 

1914 

1915 

191G 

It  will  be  noted  that  the  death  rate  shows  a  continual  increase, 
which,  if  continued,  will  result  in  the  deaths  from  this  cause  becom- 
ing a  large  factor. in  the  general  accident  rate.  As  it  is,  the  pure 
premium  to  cover  the  deaths  during  191G  would  be  121/2  cents  per 
$1,000  insurance  on  the  basis  of  the  above  figures. 

The  above  deaths,  of  course,  include  those  of  pedestrians  or 
others  run  down  by  automobiles,  as  well  as  those  of  the  occupants 
of  the  machines.  The  death  losses  in  the  latter  group  might  have 
a  proportionately  larger  effect  upon  the  life  insurance  companies^ 
experience  by  amounts  of  insurance,  as  we  would  expect  the  occu- 
pants of  automobiles  to  be  to  a  greater  extent  members  of  the  more 
prosperous  classes,  carrying  larger  amounts  of  insurance  on  their 
lives. 

MR.   E.   E.    CAMMACK: 

Mr.  Papps  could  find  no  justification  for  the  double  indemnity 
feature.  One  of  the  reasons  why  people  do  not  carry  as  much  in- 
surance as  they  need  is  because  they  cannot  afford  to  do  so.  But 
they  will  take  the  additional  coverage  offered  under  the  double 
indemnity  clause  in  addition  to  the  insurance  that  they  would  carry 
without  it.  And  it  seems  to  me  that  this  form  of  insurance  should 
not  be  condemned  because  the  benefits  are  limited  to  cases  where 
death  arises  from  accident.  Insurance  does  not  have  to  be  restricted 
to  the  best  to  be  good.  It  is  a  case  of  half  a  loaf  being  better  than 
none. 

MR.  w.  A.  p.  wood: 

In  connection  with  the  Canadian  Life  Insurance  Act  there  is  a 
special  provision  which  would  prohibit  the  incorporation  of  the 
double  indemnity  feature  along  with  the  regular  insurance  benefit. 
Some  little  time  ago  we  were  told  that  in  a  certain  part  of  Canada 
policies  were  being  issued  with  this  provision,  and  in  corresponding 
with  the  Insurance  Department  we  were  advised  that  such  policies 
were  not  in  accordance  with  the  Insurance  Act,  and  that  if  the 
double  indemnity  feature  was  to  be  covered  it  could  only  be  by  the 
issuing  of  a  separate  contract.  Of  course,  such  insurance  could  only 
be  granted  by  a  company  having  a  charter  to  transact  accident  in- 
surance as  well  as  life  insurance.    So  far  as  Canada  is  concerned, 
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therefore,  this  is  not  a  live  subject  with  us  at  all,  as  we  are  pro- 
hibited from  including  such  a  provision  in  our  policies. 

MR.  WALTEE  S.  NICHOLS  : 

I  rise  in  defense  of  the  courts  on  that  question  of  suicide.  It  is 
well  understood  by  those  who  study  political  economy  that  the 
successful  governments,  as  a  rule,  are  those  governed  by  expediency 
and  shrewdness  rather  than  by  strict  principles  of  morals.  Under 
any  system  of  constitutional  government,  the  law  as  interpreted  by 
the  courts  is  a  progressive  development  along  constitutional  lines 
of  the  fundamental  principles  on  which  it  is  based  in  order  to  adapt 
it  to  the  constant  changes  in  social  requirements.  The  usual  way 
in  which  this  is  accomplished  by  the  courts  is  through  the  enlarge- 
ment of  the  fundamental  definitions  if  this  can  be  consistently  done 
to  include  the  subject  matter  in  their  scope. 

Only  in  this  way  has  our  Federal  Supreme  Court  been  able  to  so 
interpret  the  Constitution  as  to  adapt  it  to  the  present  require- 
ments of  the  nation.  The  seemingly  inconsistent  attitude  of  the 
courts  towards  the  question  of  suicide  in  connection  with  life  insur- 
ance is  in  reality  an  application  of  this  familiar  legal  principle. 

Its  legitimacy  is  recognized  in  the  mathematical  world.  A  larger 
part  of  the  development  of  our  modern  mathematics  is  due  to  the 
expansion  of  the  definitions  used  in  that  science.  Only  by  the  en- 
largement of  our  conception  of  addition,  subtraction,  multiplication 
and  division  was  it  possible  to  establish  a  consistent  theory  of  nega- 
tive and  imaginary  quantities.  Only  through  such  enlargement 
was  it  possible  to  develop  the  principles  of  quaternions  or  vector 
measurements.     I  offer  these  remarks  in  defense  of  the  courts. 

MR.    HENRY    MOIR : 

With  reference  to  this  paper  I  had  a  very  careful,  although 
hurried,  investigation  made  of  the  Home  Life  Experience  for  the 
last  three  years.  I  instructed  that  any  death  which  could  by  any 
chance  be  considered  as  an  accident  should  be  included,  and  I  found 
that  the  result  worked  out  to  an  average  annual  rate  of  74  cents 
per  thousand  over  the  three  years.  The  separate  years  were  some- 
what variable:  1915  was  a  little  over  $1.00;  1917,  a  little  over  50 
cents ;  the  average  of  the  three  was  74  cents. 

MR.    WILLIAM    A.    HUTCHESON: 
(author's    REVIEW    OF    DISCUSSIONS.) 

I  am  very  gratified  that  this  note  which  I  presented  because 
there  was  a  shortage  of  papers  for  the  last  meeting  has  called  forth 
so  much  discussion. 

Of  course,  the  incorporating  of  tlie  double  indemnity  benefit  in 
our  company's  policies  was  to  meet  competition.  There  is  no  doubt 
about  that.     We  delayed  incorporating  this  feature  in  our  contracts 
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until  so  many  other  ('oinj)aiiics  liatl  proccdod  us  that  we  felt  com- 
pelled to  "follow  Huit,"  and  the  question  then  eanie  up  as  to  what 
rate  of  j)reniium  we  would  require  to  charge  to  enahle  us  to  come 
out  whole  on  the  business. 

Looking  at  it  from  this  point  of  view,  I  had  Tables  A  and  B 
compiled  from  our  experience,  and  from  these  figures  we  deter- 
mined to  charge  the  rates  mentioned  in  my  note. 

As  Mr.  Papps  i)oints  out,  the  number  of  deaths  in  Table  A  was 
only  27,  but  the  number  of  exposures  was  887,402,  and  the  result- 
ing rate  seems  to  be  confirmed  more  or  less  by  the  experience  of  the 
New  York  Life  and  of  the  Home  Life,  referred  to  by  Mr.  Hunter 
and  by  Mr.  Moir,  respectively,  in  their  discussions  of  my  note. 

Mr.  Papps  considers  that  we  are  violating  one  of  the  principles 
of  life  insurance  in  granting  this  benefit  at  so  small  a  cost.  I 
would  agree  wath  him  were  the  double  indemnity  benefit  issued 
separately  and  not  as  an  adjunct  to  a  life  policy,  but  when  it  is  an 
adjunct,  I  consider  that  we  can  afford  to  grant  this  benefit  at  a  very 
small  rate. 

The  "general"  is  very  much  more  popular  than  the  "passenger" 
double  indemnity  benefit,  and  seems  to  be  a  feature  which  the  in- 
suring public  desires,  and  if  we  can  issue  it  without  loss  to  the 
Company,  I  am  quite  satisfied  that  we  should  do  so,  no  matter  how 
small  the  rate  may  be. 

I  agree  with  Mr.  Morris  when  he  says  that  the  chances  are  fre- 
quently against  a  life  insurance  company  attributing  "accident" 
as  the  cause  of  death  for  the  reason  that  under  the  life  insurance 
contract  it  is  unnecessary  to  investigate  the  initial  cause  of  the 
disease.  This  point  is  also  made  by  Mr.  Hunter  when  he  states 
that,  "  when  double  the  face  of  the  policy  is  paid  in  event  of  death 
from  accident  there  would  naturally  be  a  strong  incentive  to  claim 
that  the  primary  cause  was  accident."  I  referred  to  this  feature  in 
my  note  (see  second  paragraph,  page  84)  where  I  stated  that, 
"  when  no  additional  amount  is  payable  under  a  policy,  whether  the 
death  results  from  accident  or  otherwise,  there  is  no  inducement 
to  claim  that  a  death  has  been  due  to  injury." 

Mr.  Morris  also  points  out  that  trouble,  expense  and  delay  will 
ensue  in  investigating  claims  under  these  double  indemnity  bene- 
fits, a  work  for  which  life  companies  are  not  equipped.  I  agree 
with  him,  and  feel  that  a  company  without  a  thoroughly  well 
equipped  system  of  investigation  will  be  put  to  a  considerable  ex- 
pense in  investigating  such  claims,  but  this  objection  has  less  force 
if  a  company  has  a  well  organized  system  of  investigation  already 
in  operation  in  connection  with  the  issuance  of  its  life  contracts 
and  the  settlement  of  doubtful  death  claims.  A  small  company 
should  doubtless  charge  a  larger  premium  because  of  this  additional 
expense. 

It  is  well  that  these  disadvantages  of  the  double  indemnity  fea- 
ture be  pointed  out.  Time  alone  can  tell  whether  the  rates  which 
we  are  charging  have  or  have  not  been  sufficient. 
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A  New  Institute  of  Actuaries, 
The  Development  of  Statistical  and  Actuarial  Science  in  Mexico. 


To  the  Memhcrs  of  the  Actuarial  Society  of  America: 

An  important  scientific  event  has  recently  taken  place  in  the 
neighboring  Republic  of  Mexico  which  should  command  the  in- 
terest and  cordial  sympathy  of  all  engaged  in  Actuarial  and  Sta- 
tistical pursuits  and  which  may  be  considered  an  index  of  an  earnest 
and  patriotic  desire  to  evolve  order  out  of  the  economic  chaos 
caused  by  the  late  revolution  in  that  country. 

In  view  of  the  dearth,  in  that  republic,  of  experts  in  the  Statis- 
tical and  Actuarial  sciences,  and  in  consideration  of  the  great 
amount  of  work  to  be  done  in  the  future  for  the  economic  and  social 
reconstitution  of  the  country,  it  was  decided  that  the  foi-mation  of 
a  Mexican  Institute  of  Actuaries  was  necessary  and  in  September, 
1917,  the  undersigned  was  honored  by  being  invited  to  form  one  of 
a  committee  of  seven  to  study  the  best  means  of  founding  an  insti- 
tution in  Mexico  which  should  be  able  to  produce  certified  experts 
in  both  Statistics  and  in  Actuarial  Science.  The  prime  mover  was 
Ingeniero  Pedro  R.  Zavala,  a  mathematician  and  economist  of 
considerable  ability  acting  as  Government  Actuary.  The  project 
met  with  the  hearty  support  of  Ingeniero  Alberto  J.  Pani,  the  Min- 
ister of  Commerce,  and  invitations  to  form  a  committee  were  issued 
to  the  following  gentlemen:  Joaquin  Gallo,  Director  of  the  Na- 
tional Astronomical  Observatory;  Pedro  C.  Sanchez,  Director  of 
the  Geographical  Institute;  Sotero  Prieto,  Professor  of  the  Na- 
tional School  of  Engineers;  Valentin  Gama,  Director  of  the  Office 
of  Engineering  Experimentation;  Daniel  Olmedo,  Professor  of  the 
National  School  of  Engineers;  Pedro  R.  Zavala,  Actuary  of  the 
Mexican  Government;  and  F.  A,  Williams,  Director  General  and 
Actuary  of  the  National  Life  Insurance  Company  of  Mexico. 

The  syllabi  of  the  Actuarial  Society  of  America,  the  Institute  of 
Actuaries,  the  Faculty  of  Actuaries,  and  the  French  Institute  of 
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Actuaries  were  closely  stiulied  during  sessions  extending  over  some 
months  and  in  view  of  the  fact  that  the  national  system  of  educa- 
tion in  Mexico  is  somewhat  similar  to  that  of  France,  and  that  it 
would  be  desirable  to  formulate  a  course  of  studies  which  should 
be  an  extension  of  the  courses  of  the  Higher  Schools,  the  French 
"criterio"  was  adoj)fed  as  a  basis  for  the  proposed  ^fexican  In- 
stitute. 

The  committee  finally  agreed  upon  a  syllabus  consisting  of  a 
"preparatory  course"  of  higher  mathematics,  political  economy, 
and.  accounting,  the  last  with  special  reference  to  bank  accounting, 
a  "first  course"  corresponding  roughly  to  Section  A,  Part  II  of 
the  requirements  for  enrolment  as  Associate  of  the  Actuarial  So- 
ciety, with  the  addition  of  the  theory  of  compound  interest,  bank- 
ing and  finance,  a  "second  course,"  chiefly  along  statistical  lines, 
and  a  "third  course"  of  subjects  similar  to  those  constituting  the 
fellowship  syllabus  of  the  Actuarial  Society. 

It  was  decided  that  students  completing  the  "preparatory"  and 
"first"  courses  should  receive  certificates  as  experts  in  the  theory 
and  practice  of  financial  operations;  that  those  completing  the 
"preparatory"  and  "second"  courses  should  be  awarded  certifi- 
cates as  experts  in  the  theory  and  practice  of  statistics;  that  those 
completing  all  four  courses  should  be  given  the  title  of  "  Licenciado 
en  la  Ciencia  Actuarial"  (L.C.A) — in  other  words,  should  be  recog- 
nized as  fully  qualified  actuaries.  The  standing  in  connection  with 
each  "course"  would  be  determined  by  examinations.  Finally, 
those  who  had  attained  the  degree  of  L.C.A.  and  who  should  present 
an  original  thesis  on  some  important  and  fundamental  point  in 
Actuarial  science,  would,  if  such  thesis  were  deemed  worthy  by  the 
governing  board  of  the  Mexican  Institute  of  Actuaries,  receive  the 
title  and  degree  of  "  Doctor  en  la  Ciencia  Actuarial "  (D.C.A.) .  Per- 
haps it  should  be  pointed  out  that  the  equivalent  in  the  Spanish 
language  for  the  word  actuary,  actuario,  cannot  be  used  to  describe 
the  full  graduate  in  the  proposed  courses  as  the  word  is  in  current 
use  in  connection  with  the  law  courts,  each  court  having  its  "  actua- 
rio,"  an  official  of  the  court,  and  that,  therefore,  Mexican  actuaries 
will  be  given  the  designations  referred  to. 

It  is  intended  that  the  study  of  the  prescribed  subjects  shall  be 
fostered  by  lectures  given  at  present  by  the  members  of  the  organ- 
izing committee  and  ultimately  by  duly  qualified  gi-aduates  of  the 
Institute. 
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The  new  Institute  is  seen  to  be  conceived  upon  sound  and  ad- 
vanced lines  and  should  be  of  great  value  to  the  country  in  pro- 
ducing not  only  well  instructed  actuaries,  capable  of  taking  an 
intelligent  part  in  any  future  international  congress  of  actuaries, 
but  also  statisticians,  bank  examiners,  etc.,  such  as  are  needed  both 
by  the  Federal  Government  and  by  each  and  every  State  and  Mu- 
nicipality in  Mexico. 

The  whole  project  has  now  been  approved  by  the  Government  and 
only  awaits  the  propitious  moment  to  be  put  into  practice. 

Very  truly  yours, 

F.  A.  Williams. 
Mexico  City, 

September  3,  1918. 
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Roll  of  Honor. 

William  C.  Macdonald  (Ex-President),  Colonel,  Canadian  Army. 

Killed  in  railroad  aooidenl,  January  21,  1917. 
James  M.  LangstafF,  ]\Iajor,  C.  E.  F.     Killed  in  action,  March  1, 

1917. 
R.  IMacanlay  dishing,  Lieutenant,  C.  E.  F.     Died  of  wounds. 
John  V.  McLean,  Lieutenant,  B.  E.  F.     Died  of  wounds,  July  17, 

1916. 


In  Military  and  Naval  Service,  October  1,  1918. 

(As  Reported  to  the  Society.) 

Fellows. 

W.  Lloyd  Blackadar,  Lieutenant,  U.  S.  A. 

H.  Gordon  Hurd,  R.  F.  C. 

Joseph  B.  Maclean,  Captain,  B.  E.  F. 

Samuel  Milligan,  U.  S.  A. 

Harris  E.  Vineberg,  U.  S.  A. 

Dwight  A.  Walker,  U.  S.  A. 

Associates. 

William  P.  Barber,  Jr.,  Lieutenant,  U.  S.  A. 

Horace  R.  Bassford,  Lieutenant,  TJ.  S.  A. 

John  H.  Birkenshaw,  Corporal,  B.  E.  F. 

W.  L.  Crawford,  B.  E.  F. 

Eugene  G.  Fassel,  C.  0.  T.  C. 

Robert  iST.  Griswold,  Aviation,  U.  S.  A. 

Edward  H.  Hezlett,  Aviation,  TJ.  S.  A. 

Elton  B.  Hill,  U.  S.  A. 

Horace  Holmes,  C.  E.  F. 

James  E.  Hoskins,  Lieutenant,  TJ.  S.  A. 

James  H.  F.  Lithgow,  C.  E.  F. 

Richard  Little,  Captain,  C.  E.  F. 

Percy  S.  McLean,  C.  E.  F. 
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John  p.  p.  Oliver,  C.  E.  F. 

George  B.  Pattison,  U.  S.  A. 

Harry  H.  Pierce,  U.  S.  N. 

John  M.  Powell,  U.  S.  A. 

Stanford  Z.  Eothschild,  Lieutenant,  IT.  S.  A. 

Alexander  A.  Speers,  TJ.  S.  N. 

Eaymond  P.  Wheeler,  Sergeant,  U.  S.  A. 

J.  Forrest  Williams,  U.  S.  A. 

Students. 

E.  E.  Benjamin,  U.  S.  N. 

G.  S.  Bere,  British  Army. 

J.  A.  Campbell,  C.  E.  F. 

W.  D.  E,  Donaldson,  Eoyal  Naval  Air  Service. 

E.  E.  Dowsett,  C.  E.  F.     (Wounded.) 

H.  A.  Grout,  Sergeant,  U.  S.  A. 

N.  M.  Hughes,  C.  0.  T.  C. 

E.  M.  McConney,  Scout,  British  Army. 

J.  L.  McLachlin,  Lieutenant,  B.  E.  F. 

E.  deL.  Millyard,  Lieutenant,  C.  E.  F. 

E.  A.  Porter,  U.  S.  A. 
0.  E.  Sharps,  E.  F.  C. 

L.  D.  Simonson,  Lieutenant,  U.  S.  A. 

J.  W.  Vizner,  U.  S.  A. 

C.  E.  Willows,  C.  E.  F.     (Wounded.) 

F.  E.  Wolf,  Lieutenant,  U.  S.  A. 

[U.  S.  A.— United  States  Army;  U.  S.  N.— United  States  Navy;  B.  E.  F. 
— British  Expeditionary  Forces;  C.  E.  F. — Canadian  Expeditionary  Forces; 
C.  O.  T.  C— Canadian  Officers'  Training  Corps;  E.  F.  C— Royal  Flying 
Corps.] 
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Book  Notices. 

Statistics.  The  National  Social  Science  Series.  William  B.  Bailey, 
Ph.D.,  and  John  Cummings,  Ph.D.  Chicago:  A.  C.  McClurg 
and  Co.,  1917.     Pp.  153. 

Introduction  to  Mathematical  Statistics.  Carl  J.  West,  Ph.D. 
Columbus:  E.  G.  Adams  &  Co.,  1918.     Pp.  150. 

An  Introduction  to  Statistical  Methods.  Horace  Secrist,  Ph.D. 
New  York:  The  Macmillan  Co.,  1917.     Pp.  xxi  +  482. 

The  History  of  Statistics:  Their  Development  and  Progress  in 
Many  Countries.  Edited  by  John  Koren  and  published  for 
the  American  Statistical  Association.  New  York:  The  Mac- 
millan Co.,  1918.     Pp.  xii+  773. 

The  past  year  has  been  unusually  productive  of  treatises  on  the 
subject  of  statistics.  The  first  three  volumes  above  listed  are  of  the 
"  text-book "  nature,  although  they  all  differ  in  scope  and  purpose. 
The  fourth  is  principally  a  collection  of  articles  on  the  history  of 
the  development  and  organization  of  official  statistics  throughout 
the  world. 

The  little  book  by  Professor  Bailey  and  Dr.  Cummings  was 
written  with  the  object  of  providing  an  elementary  treatise  for  the 
use  of  the  constantly  increasing  number  of  persons  who  find  them- 
selves in  need  of  some  knowledge  of  the  fundamentals  of  statistics. 
Social  workers  and  persons  in  many  other  lines  of  activity  must 
keep  records  and  prepare  reports  and  should  be  able  to  analyze  intel- 
ligently records  and  reports  compiled  by  others.  This  modest  vol- 
ume gives  valuable  instruction  and  advice,  of  the  most  practical 
nature,  relating  to  the  field  of  study,  the  gathering  of  the  raw 
material,  editing  of  schedules,  tabulation,  use  of  ratios  and  aver- 
ages, and  graphic  representation.  The  chapter  on  the  last-named 
subject  unfortunately  suffers  because  of  lack  of  illustration.  There 
are  paragraphs  descriptive  of  the  geometric  mean,  the  median,  the 
mode,  and  deviation,  and  an  entire  chapter  on  correlation.  These, 
however,  can  hardly  be  more  than  suggestive,  simply  informing  the 
reader  of  the  general  nature  of  such  concepts  and  pointing  the  way 
to  further  study. 
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Professor  West's  book  is  intended  for  statisticians  (and  perhaps 
some  actuaries)  who,  for  lack  of  time,  have  been  unable  to  keep 
abreast  of  modern  statistical  theory  and  its  highly  involved  mathe- 
matical processes,  yet  who  would  like  to  attain  a  little  more  intimacy 
with  such  terms  as  "dispersion,"  "skewness,"  and  "correlation," 
which  to-day  find  their  way  so  frequently  into  statistical  discussion. 
The  subjects  which  Professor  West  aims  to  simplify,  with  the  aid  of 
mathematics  no  more  formidable  than  arithmetic  and  elementary 
algebra,  are  indicated  by  the  chapter  headings:  Curve  Plotting; 
Frequency  Curves;  Averages;  The  Form  of  the  Distribution;  The 
Normal  Probability  Curve ;  The  Correlation  Table ;  The  Correlation 
Eatio ;  The  Coefficient  of  Correlation ;  Correlation  from  Eanks ;  The 
Moments  of  a  Distribution;  Further  Theory  of  Correlation;  The 
Method  of  Contingency. 

This  treatise  would  of  course  be  incomplete  without  some  refer- 
ence to  the  Pearsonian  frequency  curves.  Professor  West,  however, 
in  order  to  eliminate  higher  mathematics  from  the  main  portion 
of  his  work,  has  relegated  these  curves  to  an  Appendix.  Possibly 
he  feared  that  the  hopeful  reader  might  be  frightened  away  at  the 
very  outset  if  he  should  get  the  idea  that  these  awe-inspiring  curves 
were  to  form  a  part  of  the  text  he  would  have  to  master  in  order  to 
get  successfully  through  the  body  of  the  book.  A  bibliography  of 
several  pages  is  the  concluding  feature. 

Professor  Secrist's  book  seems  to  have  been  written  primarily  as 
a  text-book  for  college  students,  with  the  further  hope  "  that  statis- 
ticians, business  executives,  and  students  of  statistical  methods  gen- 
erally will  find  the  volume  not  only  a  compendium  of  statistical 
procedure  but  also  a  guide  in  the  process  of  logical  statistical  anal- 
ysis." While  the  discussion  is  general,  the  author  gives  his  special 
attention  to  the  economic  and  business  fields. 

The  treatment  is  almost  entirely  non-mathematical.  Some  of 
the  subjects  discussed  are:  the  purposes  of  a  statistical  study; 
sources  and  collection  of  data;  units  of  measurement;  classification; 
the  tabular,  diagrammatic  and  graphic  methods  of  presentation; 
averages,  and  index  numbers.  There  are  concluding  chapters  on 
dispersion  and  skewness,  and  on  comparison  and  correlation. 

The  important  and  voluminous  work  edited  by  Mr.  Koren  is  a 
memorial  volume  commemorative  of  the  sevent.y-fifth  anniversary 
of  the  American  Statistical  Association,  in  1914.  The  work  has 
been  several  years  in  preparation. 
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The  introductory  matter  consists  of  a  historical  sketch  of  the 
Association,  by  Mr.  Koren,  and  a  resume,  by  Dr.  S.  N.  D.  North, 
of  the  progress  of  statistics  during  the  seventy-five  year  period. 
The  main  body  of  the  book  consists  of  articles  by  some  of  the  fore- 
most statisticians  of  the  principal  countries  of  the  world,  describ- 
ing the  development  and  organization  of  official  statistics  in  their 
respective  countries.  The  most  comprehensive  of  all  of  the  articles 
relate  to  the  United  States,  and  are  two  in  number — the  first  on 
Federal  Statistics,  by  Dr.  John  Cummings,  and  the  second  on  State 
Statistics,  by  Charles  F.  Gettemy. 

Beport  of  the  ^l'o./•^•  of  the  Augmented  Standing  Committee  on 
Workmen's  Compensation  Insurance  Rates — 1917.  Issued  by 
the  National  Workmen's  Compensation  Service  Bureau.  New 
York,  1918.     Pp.  vii-f  173. 

The  Workmen's  Compensation  Service  Bureau,  in  preparing  this 
booklet,  recognized  the  need  for  a  popular  account  of  the  general 
subject  of  compensation  rate-making.  To  meet  this  need,  the  in- 
troductory portion  of  the  booklet,  covering  57  pages,  describes  in 
simple  form  the  history  and  theory  of  rate-making.  It  is  designed 
to  give  the  layman  an  idea  of  the  nature  and  construction  of  the 
basic  Manual  and  to  acquaint  him  with  the  principles  underlying 
such  essentials  as  basic  pure  premiums,  law  differentials,  schedule 
rating,  experience  rating,  etc. 

One  chapter  is  devoted  to  the  development  of  cooperation  in  rate- 
making  on  the  part  of  the  companies  writing  compensation  insur- 
ance, particularly  as  evidenced  by  the  formation  and  maintenance 
of  the  National  Workmen's  Compensation  Service  Bureau  by  these 
companies. 

The  introductory  text  is  designated  Part  I.  The  regular  Eeport 
of  the  1917  Conference  on  Rates  is  given  in  Part  II,  while  Part  III 
consists  of  appendices. 

Principles  Governing  the  Retirement  of  Public  Employees.     Lewis 
Meriam.     Publications  of  the  Institute  for  Government  Re- 
search.   New  York :  D.  Appleton  and  Co.,  1918.    Pp.  xxx  ^-  477. 
The  Institute  for  Government  Research  is  described  as  "  an  asso- 
ciation of  citizens  for  cooperating  with  public  officials  in  the  scien- 
tific study  of  business  methods  with  a  view  to  promoting  efficiency 
in  government  and  advancing  the  science  of  administration."    This 
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volume  is  one  of  a  series  on  the  "  Principles  of  Administration." 
The  author  states  that  its  object  is  to  set  forth  the  principal  eco- 
nomic, social,  administrative  and  financial  questions  involved  in 
establishing  a  retirement  system  for  public  employees,  and  to  sum- 
marize the  more  important  arguments  for  and  against  alternative 
lines  of  action.  Much  of  the  material  is  drawn  from  the  compre- 
hensive experience  of  England,  extending  over  more  than  a  century, 
recorded  in  the  British  Parliamentary  Papers.  Throughout  the 
book  the  author  endeavors  to  avoid,  because  of  the  stigma  some- 
times attached  thereto,  the  term  "pensions." 

The  subject  is  treated  in  a  broad  rather  than  a  technical  manner, 
special  attention  being  given  to  the  social  and  administrative  prob- 
lems involved.  The  practical  working  out  of  various  alternative 
plans,  with  the  arguments  of  those  v/ho  favor  and  those  who  oppose 
these  plans,  are  set  before  the  reader  under  appropriate  titles  and 
the  personal  conclusions  of  the  author  are  summarized  in  the  last 
chapter.  While  Mr.  Meriam  deals  specifically  with  the  retirement 
of  public  employees,  the  nature  of  his  discussion  is  such  that  the 
book  may  be  looked  upon  as  a  treatise  on  the  general  broad  subject 
of  retirement  systems,  whether  public  or  private. 

It  is  pointed  out  in  the  Introduction  that  there  can  be  no  "  ideal " 
retirement  system  to  meet  all  conditions.  The  needs  of  each  group 
of  employees  must  be  considered  individually  and  any  retirement 
system  devised  for  their  benefit  must  be  fitted  to  their  peculiar 
needs. 

In  the  opening  chapter  Mr.  Meriam  calls  attention  to  the  fact 
that  there  are  three  distinct  parties  to  be  considered  in  establishing 
a  retirement  system  for  public  employees.  The  government  seeks 
to  improve  the  personnel  of  its  working  force ;  the  employees  desire 
adequate  protection  in  old  age  and  other  contingencies ;  the  general 
public  is  interested  in  efficiency  in  government  service  and  in  keep- 
ing down  to  a  minimum  the  burden  of  caring  for  those  who  are 
unable,  because  of  old  age  or  other  infirmity,  to  care  for  themselves. 

After  a  general  survey  of  his  subject,  the  author  takes  up  in  some 
detail  such  matters  as  contributory  and  non-contributory  systems, 
superannuation  benefits,  disability  benefits,  benefits  on  withdrawal 
and  in  event  of  death,  etc.  Attention  is  given  to  the  conflicting 
points  of  view  of  present  employees  and  future  entrants.  Em- 
phasis is  placed  upon  the  necessity  of  expert  actuarial  advice  in  the 
devising  of  a  pension  system,  and  the  desirability  of  the  actuarial 
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reserve  plan  is  shown,  as  contraslcd  with  the  assessment  or  cash 
disbursement  plan.  A  short  chapter  is  devoted  to  the  problem  of 
the  actuarial  deficit  when  a  new  system  promises  benefits  to  present 
employees  for  past  services.  The  book  closes  with  a  comprehensive 
bibliography. 

The  Malhenialical  Theory  of  Populaiion,  of  its  Character  and 
Fluctuations,  and  of  the  Factors  winch  Influence  them'.  G.  II. 
Knibbs,  C.M.G.,  F.S.S.,  F.R.A.S.,  etc.  Melbourne :  McCarron, 
Bird  and  Co.,  1917.     Pp.  xvi  +  466. 

This  is  a  colossal  work.  It  has  already  been  recognized  not  only 
as  a  valuable  text-book  for  advanced  students  in  vital  statistics,  but 
as  a  distinct  achievement  in  research  work.  Yet  it  appears  merely 
as  "Appendix  A"  of  the  Statistician's  Eeport  on  the  1911  Census 
of  the  Commonwealth  of  Australia. 

The  earlier  portion  of  this  Appendix  is  primarily  devoted  to  the 
general  development  of  the  mathematical  technique  needed  for  the 
analysis  of  vital  statistics.  Frequency  curves,  graduation,  summa- 
tion and  integration  enter  into  this  portion  of  the  text.  The  chap- 
ters which  follow  apply  these  highly  advanced  mathematical  proc- 
esses to  the  raw  material  of  the  Australian  census.  Mr.  Knibbs 
takes  up  in  turn  the  subjects  of  population  distribution  by  sex  and 
age,  natality,  nuptiality,  fertility  and  fecundity,  mortality,  and 
migration.  Under  each  title  we  find  the  development  of  still 
further  mathematical  formulae  required  for  the  solution  of  the 
problems  immediately  at  hand,  followed  by  the  actual  tables — 
either  taken  direct  from  census  returns  or  derived  from  these 
formulae — ^which  form  the  ultimate  object  of  the  author's  investi- 
gations. Many  of  the  tables  are  unique  and  will  be  of  peculiar 
value  to  the  investigator  in  the  field  of  vital  statistics.  The  text  is 
illustrated  by  numerous  graphs. 

An  interesting  feature  of  the  chapter  on  mortality  is  the  in- 
troduction of  the  subject  of  "  fluent "  life  tables.  These  tables  take 
into  account  not  only  the  varying  mortality  at  different  ages,  but 
the  fact  that  as  time  passes  there  are  distinct  tendencies  toward  a 
change  in  general  mortality  rates — the  tendency  for  a  long  period 
having  been  principally  toward  reduction.  On  the  basis  of  these 
tendencies  toward  change,  fluent  life  tables  attempt  by  extrapola- 
tion to  predict  what  the  mortality  will  be  in  future  years  at  the 
various  ages. 
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The  Appendix,  with  its  widely  margined  pages,  and  the  main 
Census  Eeport,  bound  together,  form  a  book  as  bulky  as  one  of  our 
own  census  volumes.  The  importance  of  Mr.  Knibbs'  work  would 
seem  to  warrant  the  binding  of  the  Appendix  in  a  separate  volume 
that  could  be  more  easily  handled. 


23 


356  OBITUABY. 


Obituary. 

Louis  Linzmeyer. 
Born,  October  28  1875.  Died,  September  10,  1918. 


Virgil  Morrison  Kjme. 
Bom,  November  8,  1885.  Died,  October  15,  1918. 


Oscar  Fritz  Johnson. 
Bom,  September  9,  1883.  Died,  October  15,  1918. 


Albert  Garfield  Portch. 
Born,  April  29,  1882.  Died,  October  16,  1918. 


Joel  Garretson  Van  Cise. 
Born,  February  8,  1844.  Died,  December  8,  1918. 
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LOUIS  LINZMEYEE. 

Mr.  Louis  Linzmeyer,  a  Fellow  of  the  Actuarial  Society  and  Vice- 
President  and  Actuary  of  the  Southland  Life  Insurance  Company, 
died  suddenly  at  Dallas,  Texas,  on  September  10,  1918,  at  the  age 
of  42. 

Mr.  Linzmeyer  was  born  in  Brookl}Ti,  October  28,  1875,  and  his 
business  career  started  in  1892,  when  he  entered  the  employ  of  the 
Manhattan  Life  Insurance  Company.  He  showed  marked  apti- 
tude for  mathematical  work  and  rose  rapidly  in  the  Actuarial  De- 
partment of  that  company.  In  1905,  he  was  appointed  assistant 
actuary,  in  1910,  actuary,  and  in  1912,  vice-president  and  actuary. 
In  1913,  he  resigned  to  become  actuary  and  vice-president  of  the 
Southland  Life  Insurance  Company. 

In  1900,  Mr.  Linzmeyer  became  an  associate  member  of  the 
Actuarial  Society,  and  in  1902,  a  Fellow  by  examination,  and  by 
his  death  the  Society  has  suffered  its  first  death  loss  among  its 
Fellows  who  became  such  by  examination.  He  was  always  deeply 
interested  in  the  work  of  the  Society,  and  served  several  terms  on 
the  Examination  Committee. 

Mr.  Linzmeyer  was  of  even  temperament,  a  most  congenial  com- 
panion and  a  friend  whom  one  could  trust  implicitly.  He  was  a 
man  of  marked  ability  on  the  practical  as  well  as  on  the  mathe- 
matical side  of  life  insurance.  He  had  a  great  capacity  for  work, 
and  would  have  gone  far  if  he  had  not  been  cut  off  in  his  prime. 
His  death  will  be  greatly  felt  by  his  many  friends  both  in  and  out 
the  actuarial  profession. 
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VmaiL  MORRISON  KIME. 

Died  at  JlarU'orc!,  Connecticut,  from  bronchial  pneumonia  fol- 
lowing an  attack  of  influenza,  in  the  thirty-third  year  of  his  age. 
He  was  born  at  Petersburg,  Indiana,  but  received  his  earlier  educa- 
tion in  the  public  schools  of  Atlanta,  Georgia;  was  graduated  from 
the  University  of  Michigan  in  1906  and  began  his  insurance  career 
with  the  Michigan  Life  Insurance  Company,  which  was  interrupted, 
however,  by  two  years'  service  as  instructor  in  accounting  in  the 
Department  of  Economics  of  the  University  of  Michigan.  He 
then  entered  the  service  of  the  Missouri  State  Life  Insurance  Com- 
pany at  St.  Louis,  and  in  1911  became  actuary  of  the  American 
Central  Life  Insurance  Company  of  Indianapolis,  Indiana.  He 
was  appointed  actuary  of  the  Casualty  Department  of  The  Trav- 
elers Insurance  Company  in  1916,  which  position  he  held  at  the 
time  of  his  death. 

Mr.  Kime  was  a  Fellow  of  the  Actuarial  Society  of  America  by 
examination,  having  been  elected  in  May,  1914,  and  had  served  for 
several  years  actively  upon  the  Examination  Committee.  He  was 
a  Fellow  of  the  Casualty  Actuarial  and  Statistical  Society  of 
America,  being  a  member  of  the  Council  at  the  time  of  his  death. 
He  was  a  mem'ber  of  the  American  Institute  of  Actuaries  and  had 
served  as  secretary  of  that  organization.  He  was  also  a  member 
of  the  honorary  society  of  Phi  Beta  Kappa, 

His  experience  with  western  and  eastern  companies  and  with 
both  life  and  casualty  business  was  unique.  Such  a  training,  even 
though  condensed  into  a  little  more  than  ten  years,  coupled  with 
unusual  ability  and  untiring  study,  gave  jJi'omise  for  a  brilliant 
career  in  his  chosen  line.  Mr.  Kime's  gentlemanly  and  courteous 
manner  and  pleasing  personality  marked  him  among  men  and  ren- 
der the  loss  to  those  with  whom  he  came  in  contact  all  the  greater. 

It  is  with  deep  regret  that  we  record  the  death  of  one  whose 
future  held  such  promise. 
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OSCAE  FEITZ  JOHJ^tsOX. 

Oscar  Fritz  Johnson  became  enrolled  as  an  associate  of  this 
Society,  May  23,  1918,  was  taken  sick  as  he  was  preparing  to  attend 
his  first  meeting  of  the  Society  and  died  from  pneumonia  at  his 
home  in  Woodhaven,  New  York,  October  15,  1918.  He  leaves  a 
widow  and  -a  son  six  years  old.  Born  in  Kalmar,  Sweden,  Septem- 
ber 9,  1883,  he  came  to  this  country  with  his  parents  in  1893  and 
located  at  Jamestown,  New  York,  where  his  connection  with  the 
Metropolitan  Insurance  Company  began  in  1903.  In  recognition 
of  his  mathematical  tendency  he  was  transferred  to  the  Actuarial 
Division  at  the  Home  Office  in  1907,  where  he  entered  upon  a  prom- 
ising career  and  soon  won  the  respect  of  his  associates.  Not 
known  to  many  of  the  members  of  the  Society  on  account  of  his 
recent  enrolment,  he  was  looking  forward  with  pleasure  and  pride 
to  attending  the  October  meeting.  Mr.  Johnson,  while  naturally 
of  a  quiet  and  retiring  nature,  possessed  a  genial  disposition  which 
greatly  endeared  him  to  those  with  whom  he  came  in  contact  and 
his  loss  will  be  long  remembered. 
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ALBERT  GARFIELD  PORTCH. 

In  the  very  prime  of  life,  on  the  IGth  of  October,  1918,  Mr. 
Albert  Garfield  Portch  died  of  influenza  and  pneumonia  in  Mon- 
treal, whore  he  had  gone  a  few  days  previously  to  attend  the  meet- 
ing of  tlie  Actuarial  Society.  This  sudden  calling  away  was  a 
great  shock  to  those  of  his  fellow  members  who  had  seen  him  at  the 
meeting  and  apparently  in  his  usual  good  health. 

Mr.  Portch  was  born  in  Buffalo  on  the  29th  of  April,  1882.  His 
parents  had  moved  to  that  city  from  Toronto,  Canada,  a  short  time 
before  his  birth,  and  a  few  months  later  they  returned  to  Toronto 
where  Mr.  Portch  spent  his  youth.  He  attended  the  University  of 
Toronto  for  two  years,  taking  a  high  standing  in  honor  mathe- 
matics. After  leaving  the  university  in  1903,  he  entered  the  serv- 
ices of  the  Actuarial  Department  of  the  Canada  Life  Assurance 
Company,  where  he  remained  until  1909,  when  he  left  for  Spring- 
fi.eld,  Illinois,  to  become  actuary  of  the  Franklin  Life  Insurance 
Company.  One  may  judge  of  the  esteem  in  which  he  was  held  by 
his  company  from  the  fact  that  just  a  few  months  prior  to  his  death 
he  was  made  vice-president. 

In  addition  to  being  a  member  of  the  Actuarial  Society  of  Amer- 
ica, Mr.  Portch,  was  an  Associate  of  the  Institute  of  Actuaries  of 
Great  Britain,  and  also  a  member  of  the  American  Institute  of 
Actuaries,  of  which  latter  organization  he  was  president  for  two 
terms. 

Mr.  Portch  was  a  man  of  unassuming  manner  but  of  marked 
ability.  He  was  possessed  of  a  very  kindly  personality,  and  it 
might  well  be  said  of  him  that  those  who  knew  him  best  esteemed 
him  most.  He  was  one  who  did  not  spare  himself,  but  would  faith- 
fully carry  out  any  task  that  he  undertook.  In  all  probability  this 
is  one  of  the  causes  which  led  to  his  untimely  death.  In  a  letter 
written  to  a  friend  a  few  weeks  before  his  death,  he  said  that 
twenty-four  hours  a  day  did  not  seem  to  be  enough  to  enable  him 
to  accomplish  all  the  work  he  had  in  hand.  He  was  refeiring  not 
only  to  the  company's  work,  but  also  to  the  war  work  in  which  he 
was  so  actively  engaged.  This  overwork,  no  doubt,  made  him  a 
better  subject  for  the  influenza  which  caused  his  death. 

The  Society  has  lost  a  very  valuable  member,  and  one  who,  with- 
out doubt,  would  have  brought  credit  to  it,  but  for  his  untimely 
death. 
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JOEL  GAEEETSON  VAN  CISE. 

Joel  Garretson  Van  Cise,  former  actuary  of  the  Equitable  Life 
Assurance  Society,  died  on  Sunday,  December  8,  1918,  at  his  home 
in  Summit,  N.  J. 

Mr.  Van  Cise  was  born  on  February  8,  1844,  #nd  entered  the 
actuary's  department  of  the  Equitable  in  1868  where  his  phenom- 
enal ability  as  a  computer  won  for  him  rapid  promotion  so  that  in 
1872  at  the  age  of  twenty-eight  he  was  appointed  assistant  actuary 
of  the  company.  This  position  he  held  until  the  death  of  Mr.  G. 
W.  Phillips  in  1898  when  he  was  appointed  actuary.  In  January, 
1910,  at  the  age  of  sixty-five,  he  retired  on  account  of  failing 
health  and  since  that  time  he  had  lived  in  retirement  at  his  home. 
He  was  elected  a  member  of  the  Actuarial  Society  in  October,  1890, 
and  had  served  three  terms,  aggregating  five  years,  in  the  Council. 

His  entrance  into  actuarial  work  was  practically  concurrent  with 
the  commencement  of  deferred  dividend  business  by  the  company 
with  which  he  was  associated  and  the  special  work  in  connection 
with  this  form  of  dividend  distribution  was  his  particular  care 
throughout  his  entire  association  with  the  profession. 

During  his  active  period  Mr.  Van  Cise  was  a  familiar  figure  at 
the  meetings  of  the  Actuarial  Society  and  he  took  an  active  part 
in  national  as  well  as  local  politics.  He  was  a  man  of  varied  inter- 
ests and,  in  spite  of  the  long  period  of  isolation  which  preceded  his 
death,  the  older  members  of  the  Society  and  the  others  who  were 
associated  with  him  during  his  active  career  wi]l  feel  a  sense  of  real 
loss  from  his  death. 
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Abstract  fiioim  the  Minutes  of  the  Semi-annual 
Meeting  of  the  Actuarial  Society  of  America, 
Held  in  Montreal,  Canada,  on  Thursday  and 
Friday,  October  10  and  11,  1918. 

Windsor  Hotel,  Montreal, 

October  10,  1918. 

FIRST  DAY. 

The  meetin<T  was  called  to  order  by  the  President,  Henry  Moir, 
at  11 :30  A.  M. 

The  following  members  were  present: 


Bagley,  W.  N., 
Blehl,  E.  M., 
Cammack,  E.  E., 
Cooper,  J.  J., 
Craig,  J.  D., 
Craig,  J.  M., 
Dark,  T.  A., 
Ferguson,  C.  C, 
File,  L.  K., 
Flanigan,  J.  E., 
Gamerdinger,  C.  W., 
GiBB,  J.  B., 
Hall,  A.  F., 
Hallman,  M.  S., 
Hardcastle,  E.  E., 


FELLOWS. 

Henderson,  E., 
Howe,  L.  H., 
Hunter,  A., 
hutcheson,  w.  a,, 
Johnston,  F.  H., 
Larus,  J.  R.,  Jr., 
Linton,  M.  A., 
Little,  J.  F., 
Macaulay,  T.  B., 
Maclean,  A.  T., 
Marshall,  E.  W., 
Moir,  H., 
Morris,  E.  B., 
Murphy,  R.  D,, 
Nichols,  W.  S., 


Papps,  p.  C.  H., 
Parker,  J.  G,, 
Rose,  D.  H., 
Rutherford,  C.  D., 
Sinclair,  C.  C, 
Strong,  W.  M., 
Thompson.  J.  S., 
TORREY,  M.'  AV., 
Watt,  W.  A., 

WOLFENDEN,  H.  H., 

Wood,  A.  B., 
Wood,  W.  A.  P., 
Woodward,  G.  B., 
Woodward,  J.  H., 
Young,  W. 


bosworth,  l.  a., 
Brough,  F., 
Brown,  E.  G., 
curjel,  h.  w., 
Fairlie,  J., 
Fisher,  J.  W., 
Halliday,  W.  R., 


ASSOCIATES. 

Hemsing,  F.  C, 
Kattell,  S.  C, 
Kaufman,  H.  N., 
Larkin,  H.  F., 
Mabon,  J.  B., 
Macorquodale,  F.  D., 
Moore,  G.  C, 


]\IUCKLE,  C.  P., 
Riley,  A.  J., 
Smith,  C.  G., 
Smith,  F.  M., 
Strong,  A.  W., 
Thomas,  E.  M., 
White,  W.  C. 
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The  President  read  his  address  to  the  Societj^ 

The  minutes  of  the  annual  meeting  held  in  New  York  on  May 
16  and  17,  1918,  were  approved  as  printed  in  the  Transactions. 

The  Secretary  presented  a  summary  of  the  business  transacted 
by  the  Council,  reading  extracts  from  a  report  of  the  Examination 
Committee.    It  was  voted  that  the  acts  of  the  Council  be  approved. 

A  summary  of  the  reports  of  the  Red  Cross  and  Y.  M.  C.  A. 
Insurance  Committees  was  read  by  Mr.  Hunter. 

The  reading  of  papers  prepared  for  the  meeting  was  then  pro- 
ceeded with. 

The  Society  adjourned  at  1 :00  P.  M. 

Afternoon  Session. 

A  memorial  regarding  the  death  of  Mr.  Linzmeyer  was  read  by 
Mr.  Torrey. 

The  reading  of  papers  was  continued. 

After  the  reading  of  papers  was  completed,  the  Society  took  up 
the  discussion  of  the  papers  presented  at  the  meeting  in  May,  1918. 

At  5  :30  P.  M.,  the  Society  adjourned  to  meeet  at  dinner  at 
seven  o'clock  and  to  meet  again  on  the  following  morning  at 
9 :30  A.  M. 

SECOND  DAY. 

The  discussion  of  the  morning  was  devoted  to  answers  by  mem- 
bers of  the  Society  selected  therefor  to  written  questions  proposed 
by  members  of  the  Society;  it  was  the  understanding  that  such 
questions  and  answers  should  not  be  printed  and  should  be  con- 
sidered confidential. 

It  was  voted  by  the  Society  that  the  papers,  which  had  not  been 
received  in  time  for  printing  before  the  meeting,  should  be  printed 
in  galley  form,  and  a  copy  sent  to  each  member  who  was  present 
at  the  meeting. 

The  following  resolution  was  adopted : 

Resolved  that  the  sincere  thanks  and  hearty  appreciation  of  the 
Actuarial  Society  of  America  be  extended  to  the  Directors  and 
Officers  of  the  Sun  Life  Assurance  Company  of  Canada,  particu- 
larly to  Mr.  Macaulay  and  Mr.  Wood,  for  their  unfailing  courtesy 
and  cordial  hospitality  towards  the  members  attending  meetings 
and  the  ladies  accompanying  them  to  Montreal ;  also  for  the  kind- 
ness expressed  and  trouble,  taken  to  provide  enjoyable  entertain- 
ment, making  the  journey  and  visit  full  of  pleasure  for  all. 

The  Society  adjourned  at  11:30. 
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